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Description 

[0001] This invention relates to an automatic cassette 
changer. 

[0002] US-A-4,527,262 (Manto) discloses an auto- 
matic information storerand retriever which has storage 
shelves storing recording media, transducers for record- 
ing or reproducing from the media, and a transport 
mechanism for transporting the media between the 
shelves and the transducers. A combination of different 
media may be stored and transported to the transduc- 
ers. The shelves are supported by a frame. EP-A-0 288 
165 discloses another system for automatically storing 
and retrieving cassettes. BE-A-704 864 discloses an ap- 
paratus for automatically storing and retrieving cas- 
settes in which the location of each individual cassette 
is indicated by a code attached to that location. 
[0003] An automatic cassette changer for a television 
broadcasting station wherein a plurality of types of cas- 
settes having different sizes are automatically ex- 
changed to effect continuous reproduction, recording or 
editing of video signals over a long period of time has 
been proposed by the assignee of the present patent 
application and is disclosed, for example, in Japanese 
Patent Laid-Open Application No. 1-243265. 
[0004] The automatic cassette changer is convenient 
in that cassettes of the large and small sizes are selec- 
tively used in such a manner that a cassette of the small 
size is used to televise a video signal for a comparatively 
short period of time such as a commercial, but a cas- 
sette of the large size is used to televise a video signal 
for a comparative long period of time such as a news or 
other programs. 

[0005] The prior art automatic cassette changer, how- 
ever, can handle only cassettes wherein the recording 
format of the tapes therein is common. Consequently, it 
is quite impossible to properly use a plurality of types of 
cassettes wherein the tapes therein have different re- 
cording formats such as those tapes which have been 
photographed with different video cameras having dif- 
ferent recording formats. 

[0006] A further automatic cassette changer has been 
proposed by the assignee of the present patent appli- 
cation and is disclosed in Japanese Patent Laid-Open 
Application No. 1 -151448 wherein a plurality of types of 
cassettes having different large and small sizes can be 
automatically exchanged to effect continuous video sig- 
nal reproduction, recording, editing or the like over a 
long period of time. 

[0007] The automatic cassette changer is convenient 
in that cassettes of large and small sizes are selectively 
used in such a manner that a cassette of the small size 
is used to televise a video signal for a comparatively 
short period of time such as a commercial, but a cas- 
sette of the large size is used to televise a video signal 
for a comparative long period of time such as a news or 
other programs. 

[0008] The automatic cassette changer, however, can 
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handle only cassettes wherein the recording format of 
the tapes therein is common. Consequently, it is quite 
impossible to properly use a plurality of types of cas- 
settes wherein the tapes therein have different record- 
5 ing formats such as those tapes which have been pho- 
tographed with different video cameras having different 
recording formats. 

[0009] In particular, there is a problem that, when it is 
tried to construct the automatic cassette changer such 
that a plurality of types of cassettes employing tapes 
having different recording formats with the tape widths 
of 3/4 inches, 1/2 inch, 8mm and so forth are used there- 
in, a cassette of a wrong type such as a cassette of the 
medium size of 1/2 inch or of the small size of 8 mm may 
sometimes be inserted readily in error into an accom- 
modating rack for large cassettes of the 3/4 inch size. 
[0010] Another automatic cassette changer with a 
transporting machine has been proposed by the assign- 
ee of the present patent application and is disclosed in 
Japanese Patent Application No. 3-204265 wherein a 
plurality of types of cassettes can automatically be ex- 
changed to effect continuous video signal reproduction, 
recording, editing or the like over a long period of time. 
[0011] According to the present invention, there is 
provided an automatic cassette changer comprising: a 
support structure supporting a plurality of cassette ac- 
commodating units for accommodating types of cas- 
settes containing respective different types of recording 
media and a plurality of recording and/or reproducing 
units for use with the said types of recording media; and 
a transporting machine for selectively transporting the 
cassettes between the said accommodating units and 
the recording and/or reproducing units, 
characterised in that 

the accommodating units and the recording and/or 
reproducing units are freely and exchangeably 
mounted at desired positions in the support struc- 
ture, each accommodating unit is arranged to ac- 
commodate only one type of cassette, a plurality of 
units being provided to accommodate a respective 
plurality of types of cassette, 
each accommodating unit is provided with indicat- 
ing means indicating the type of cassette accomo- 
datable by that unit and the position of that unit and 
each recording and/or reproducing unit is provided 
with indicating means indicating the type of cassette 
recordable and/or reproducible by that unit and the 
position of that unit, and 

the transporting machine has sensing means re- 
sponsive to the indicating means for indicating to 
the transport machine the type and position in the 
support structure of each unit. 

[0012] In an embodiment of the automatic cassette 
changer, since the plurality of types of cassettes for 
which the recording formats are different from each oth- 
er are accommodated in bins of the accommodating 
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units and the plurality of recording and/or reproducing 
units each for selectively recording and/or reproducing 
a format signal in accordance with a selected one of the 
recording formats of the plurality of types of cassettes 
are accommodated in the automatic cassette changer 
so that the plurality of types of cassettes for which the 
recording formats are different from each other can be 
continuously recorded and/or reproduced successively 
with the single automatic cassette changer, continuous 
video signal reproduction, recording or editing over a 
long period of time can be performed with the single au- 
tomatic cassette changer while using the plurality of 
types of cassettes for which the recording formats are 
different from each other. 

[0013] The automatic cassette changer can be con- 
structed as an apparatus for exclusive use for a partic- 
ular user by employing a plurality of desired types of cas- 
settes for which the recording formats are different from 
each other and a plurality of recording and/or reproduc- 
ing apparatus for the plurality of types of cassettes as 
desired by the user. 

[0014] The plurality of types of cassettes are accom- 
modated in a plurality of accommodating units in each 
of which a plurality of cassettes of the same type are 
accommodated. Preferably the accommodating units 
and the recording and/or reproducing units are individ- 
ually exchangeable with other units or other similar 
changers. With the automatic cassette changer, since 
the plurality of types of cassettes are accommodated in 
the plurality of accommodating units in each of which a 
plurality of cassettes of the same type are accommodat- 
ed and the accommodating units and the recording and/ 
or reproducing units can be changed as desired, a plu- 
rality of types of cassettes which are different from each 
other or for which the recording formats are different 
from each other can be selectively used as desired by 
the user. Each of the accommodating units has a type 
detecting section representative of the type of the ac- 
commodating unit and each of the recording and/or re- 
producing units has a type detecting section represent- 
ative of the type of the recording and/or reproducing 
units while the transporting machine has a type detect- 
ing sensor for reading the detecting portions to control 
operation of the transporting machine. With the auto- 
matic cassette changer, since any of the type detecting 
sections provided for the accommodating units and the 
recording and/or reproducing units is read by the type 
detecting sensor provided on the transporting machine 
to discriminate the type of the accommodating unit or 
the recording and/or reproducing units and control op- 
eration of the transporting machine, the arrangement of 
the accommodating units and the recording and/or re- 
producing units can be changed freely as desired by the 
user, and even if any one of the accommodating units 
and the recording and/or reproducing units is ex- 
changed for another unit, an automatic exchanging op- 
eration can still be performed with certainty. 
[001 5] The invention will now be described, by way of 



example only, with reference to the accompanying 
drawings, in which: 

Figure 1 is a front elevational view of an entire au- 
5 tomatic cassette changer showing a preferred em- 
bodiment of the present invention; 
Figure 2 is a schematic plan view of the entire au- 
tomatic cassette changer; 
Figure 3 is a schematic side elevational view of the 
10 entire automatic cassette changer; 

Figure 4 is an enlarged front elevational view show- 
ing a cassette accommodating rake unit and a video 
tape recorder; 

Fig. 5 is a side elevational view of the cassette ac- 
commodating rack unit and the videotape recorder 
shown in Fig. 4; 

Fig. 6 is a side elevational view showing a drawing 
out operation of the video tape recorder; 
Fig. 7 is a schematic plan view showing slide rails 
along which the video tape recorder is to be drawn 
out; 

Fig. 8 is an enlarged sectional view of one of the 
slide rails shown in Fig. 7; 
Fig. 9 is a perspective view showing details of the 
cassette accommodating rack unit shown in Fig. 4; 
Fig. 10 is a front elevational view of a cassette ac- 
commodating rack unit for cassettes of the large 
size; 

Fig. 1 1 is a horizontal sectional plan view of the cas- 
sette accommodating rack unit shown in Fig. 10; 
Fig. 12 is a vertical sectional side elevational view 
of the cassette accommodating rack unit shown in 
Fig. 10; 

Fig. 1 3 is a front elevational view of another cas- 
sette accommodating rack unit for cassettes of the 
medium size; 

Fig. 1 4 is a horizontal sectional plan view of the cas- 
sette rack accommodating unit shown in Fig. 1 3; 
Fig. 15 is a front elevational view of a further cas- 
sette accommodating rack unit for cassettes of the 
small size; 

Fig. 1 6 is a horizontal sectional plan view of the cas- 
sette accommodating rack unit shown in Fig. 15; 
Fig. 17 is a perspective view showing a cassette 
type detecting section and a cassette type detecting 
sensor; 

Fig. 1 8 is a side elevational view of the cassette type 
detecting section and the cassette type detecting 
sensor shown in Fig. 17; 

Fig. 19 is a front elevational view of a transporting 
machine of the automatic cassette changer shown 
in Fig. 1 ; 

Fig. 20 is a plan view of the transporting machine; 
Fig. 21 is a side elevational view of the transporting 
machine; 

Fig. 22 is a plan view showing travel guides for the 
transporting machine; 

Fig. 23 is a sectional view taken along line A-A in 
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Fig. 22; 

Fig. 24 is a sectional view taken along line B-B in 
Fig. 22; 

Fig. 25 is a side elevationai view showing a slide 
rail and a pinion driving section of the transporting s 
machine; 

Fig. 26 is a side elevationai view of the pinion driving 
section shown in Fig. 25; 

Fig. 27 is a plan view showing an alternative travel 
guide for the transporting machine; 10 
Fig. 28 is a perspective view showing a driving 
mechanism for a hand block of the transporting ma- 
chine; 

Fig. 29 is a vertical sectional side elevationai view 
showing a pivotal arm of the hand block; is 
Fig. 30 is a horizontal sectional side elevationai 
view showing the pivotal arm of the hand block; 
Fig. 31 is a vertical sectional side elevationai view 
showing a pivotally supporting base portion of the 
pivotal arm; 20 
Fig. 32 is a horizontal sectional plan view of the piv- 
otally supporting base portion of the pivotal arm 
shown in Fig. 31 ; 

Figs. 33(A) to 33(C) are schematic views illustrating 
linear movements of the hand block by the pivotal 2s 
arm; 

Figs. 34(A) and 34(B) are schematic views illustrat- 
ing comparison between a spacing required for a 
linear movement of the hand block by the pivotal 
arm and another spacing required for a linear move- 30 
ment of the hand block by a feed screw or a like 
mechanism; 

Fig. 35 is a front elevationai view of the hand block; 
Fig. 36 is a plan view of the hand block; 
Fig. 37 is a side elevationai view of the hand block 35 
when a cassette of the large size is held thereon; 
Fig. 38 is a side elevationai view of the hand block 
when a cassette of the small size is held thereon; 
Fig. 39 is a sectional view taken along line C-C of 
Fig. 35; 40 
Fig. 40 is a sectional view taken along line D-D of 
Fig. 36; 

Fig. 41 is a a schematic sectional side elevationai 
view showing an opening and closing mechanism 
for cassette holding pins of the hand block; 45 
Fig. 42(A) is a vertical sectional side elevationai 
view of a torque limiter of the cassette holding pin 
opening and closing mechanism shown in Fig. 41 ; 
Fig. 42(B) is a sectional view taken along line E-E 
of Fig. 42(A); so 
Figs. 43(A) to 43(D) are schematic side elevationai 
views illustrating holding operations of the pivotal 
cassette holding pins for cassettes of the large, me- 
dium and small sizes; 

Fig. 44 is a plan view when a cassette of the large 55 
size is taken in or out by the hand block under the 
guidance of cassette slide guides; 
Fig. 45 is a front elevationai view of the arrangement 
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shown in Fig. 44; 

Fig. 46 is a plan view when a cassette of the small 
size is taken in or out by the hand block; 
Fig. 47 is a front elevationai view of the arrangement 
shown in Fig. 46; 

Fig. 48 is a side elevationai view showing a cassette 
inclination detecting mechanism for the hand block; 
Fig. 49 is a front elevationai view of the cassette 
inclination detecting mechanism shown in Fig. 48; 
and 9d, it is impossible to insert a tape cassette 9c 
or 9d into the cassette accommodating rack 8b in 
error. 

Fig. 50 is a plan view illustrating a cassette inclina- 
tion detecting operation of the hand block; 
Figs. 51 (A) to 51 (E) are schematic views illustrating 
an inclination correcting operation for a cassette by 
the hand block; 

Figs. 52(A) to 52(C) are side elevationai views 
showing different modified cassette inclination de- 
tecting mechanisms; 

Fig. 53 is a side elevationai view, partly in section, 
showing an automatic centering mechanism of the 
hand block; 

Figs. 54(A) to 54(F) are schematic views illustrating 
an automatic centering operation of the automatic 
centering mechanism when a cassette is pulled out; 
Figs. 55(A) to 55(F) are similar views but illustrating 
another automatic centering operation of the auto- 
matic centering mechanism when a cassette is 
pulled out; 

Figs. 56(A) to 56(F) are similar views but illustrating 
a further automatic centering operation of the auto- 
matic centering mechanism when a cassette is 
pulled out; 

Figs. 57(A) to 57(F) are similar views but illustrating 
an automatic centering operation of the automatic 
centering mechanism when a cassette is inserted; 
Figs. 58(A) to 58(F) are similar views but illustrating 
another automatic centering operation of the auto- 
matic centering mechanism when a cassette is in- 
serted; 

Figs. 59(A) to 59(F) are similar views but illustrating 
a further automatic centering operation of the auto- 
matic centering mechanism when a cassette is in- 
serted; 

Figs. 60(A) and 60(B) are side elevationai views, 
partly in section, showing different modified auto- 
matic centering mechanisms of the hand block; 
Figs. 61 (A) to 61 (C) are schematic views showing 
a mechanism of the hand block for compulsorily 
pushing in a cassette; and 
Figs. 62(A) to 62(E) are schematic views illustrating 
an operation of the cassette compulsorily pushing 
in mechanism shown in Figs. 61 (A) to 61 (C). 

Outline of Automatic Cassette Changer 

[001 6] Referring first to Figs. 1 to 3, there is shown an 
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automatic cassette changer to which the present inven- 
tion is applied. The automatic cassette changer is con- 
structed for video cassettes for a television broadcasting 
station. 

[0017] The automatic cassette changer includes an 
automatic cassette changer body 1 formed as a verti- 
cally elongated housing which includes two pairs of front 
and rear support posts 2a and 2b and an outer shell 3 
covering the opposite left and right sides and the rear 
side of the housing with the front side opened. A door 4 
is disposed at the front side of the housing of the chang- 
er body 1 . Two pairs of mounting frames 5a and 5b are 
disposed vertically between the front and rear support 
posts 2a and 2b. 

[0018] A plurality of, four in the arrangement shown, 
types of cassette accommodating rack units 6a to 6d 
are accommodated at vertically different stages at an 
upper location in the changer body 1 , and a plurality of, 
two in the arrangement shown, types of video tape re- 
corders 7a and 7b serving as recording and/or repro- 
ducing apparatus and so forth are accommodated at a 
lower location in the changer body 1 . Here, the cassette 
accommodating rack units include three cassette ac- 
commodating rack units 6a, two cassette accommodat- 
ing rack units 6b, one cassette accommodating rack unit 
6c and one cassette accommodating rack unit 6d. 
Meanwhile, the video tape recorders include one video 
tape recorder 7a and two video tape recorders 7b. 
[0019] The cassette accommodating units 6a to 6d in- 
clude a plurality of cassette accommodating racks 8a to 
8d in which a plurality of video tape cassettes of different 
types wherein the recording formats and the sizes of the 
tapes are different from one another can be accommo- 
dated. In the automatic cassette changer shown, 8 mm 
tape cassettes 9a and three types of digital tape cas- 
settes 9b, 9c and 9d of three different small (S), medium 
(M) and large (L) sizes, wherein the recording formats 
of the magnetic tapes serving as record media are dif- 
ferent from one another are accommodated in units in 
the cassette accommodating racks 8a to 8d, respective- 
ly. It is to be noted that the 8 mm tape cassettes 9a are 
smaller both in outer diameter and in thickness compar- 
ing with the small size tape cassettes 9b. Meanwhile, 
the small, medium and large size cassettes 9b, 9c and 
9d are formed equal in thickness but are different in out- 
er diameter from one another. On the other hand, the 
video tape recorder 7a is formed as a digital video tape 
recorder which can selectively record and/or reproduce 
the small, medium and large size cassettes 9b, 9c and 
9d while the video tape recorders 7b are formed as 8 
mm video tape recorders which can record and/or re- 
produce the 8 mm tape cassettes 9a. 
[0020] The cassette accommodating rack units 6a to 
6d and the video tape recorders 7a and 7b are disposed 
in a vertical column in such a condition that the front 
faces thereof are directed forwardly of the changer body 
1 (downwardly in Fig. 2) and held in register with one 
another in a vertical plane. A self-travelling transporting 



machine 10 Is moved upwardly or downwardly along the 
front faces of the cassette accommodating rack units 6a 
to 6d and the video tape recorders 7a and 7b. The trans- 
porting machine 10 includes a hand block 11 for trans- 
s ferring a tape cassette. A plurality of type detecting sec- 
tions 12 representative of the types of the cassette ac- 
commodating rack units 6a to 6d and the video tape re- 
corders 7a and 7b are disposed in a vertical column on 
the left side of the front faces of the cassette accommo- 
dating rack units 6a to 6d and the video tape recorders 
7a and 7b (on the left side in Fig. 1 ), and a type detecting 
sensor 13 which may be, for example, a photocoupler 
for reading the type detecting sections 12 is mounted 
on the transporting machine 1 0. A control box 1 4 for con- 
trolling the video tape recorders 7a and 7b and the trans- 
porting machine 10 is accommodated in the changer 
body 1. 

[0021] In the automatic cassette changer, the desig- 
nated tape cassettes 9a to 9d are manually accommo- 
dated in advance in the cassette accommodating racks 
8a to 8d of the cassette accommodating rack units 6a 
to 6d, respectively. The transporting machine 10 is 
moved upwardly or downwardly while the type detecting 
sections 12 are scanned by the type detecting sensor 
1 3 to detect the type of each of the cassette accommo- 
dating racks 8a to 8d and the video tape recorders 7a 
and 7b. Then, a designated one of the tape cassettes 
9a to 9d is automatically pulled out from a designated 
one of the cassette accommodating racks 8a to 8d by 
means of the hand block 1 1 of the transporting machine 
10. The hand block 11 of the transporting machine 10 
transports the thus pulled out tape cassette 9a, 9b, 9c 
or 9d to a designated one of the video tape recorders 
7a and 7b and automatically inserts it into a cassette 
insertion opening 15a or 15b of the video tape recorder 
7a or 7b so as to thereafter perform recording and/or 
reproduction of the tape cassette 9a, 9b, 9c or 9d. The 
sequence of operations will be repeated so that contin- 
uous video signal reproduction, recording, edition or the 
like may be performed over a long period of time while 
suitably using the tape cassettes 9a to 9d wherein the 
recording formats, the sizes and so forth are different 
from one another. 



[0022] The video tape recorder units will be described 
subsequently with reference to Figs. 4 to 8. Each of the 
two pairs of front and rear vertical mounting frames 5a 
and 5b shown in Fig. 7 has a large number of threaded 
mounting holes 21 formed at a fixed pitch as shown in 
Fig. 8 on the front face and an inner side face thereof. 
[0023] The large size video tape recorder 7a for com- 
mon use with the small, medium and large size tape cas- 
settes 9b, 9c and 9d is formed as a unit and has a pair 
of left and right slide rails 22 mounted horizontally on 
the opposite left and right side faces of the video tape 
recorder 7a. Each of the slide rails 22 is formed from, 
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as shown in Fig. 8, three rails including an inner rail 23, 
an intermediate rail 24 and an outer rail 25 and a large 
number of balls 26 interposed doubly between the rails 

23 and 24 and between the rails 24 and 25. The inner 
rails 23 are secured horizontally to the opposite left and 
right sides of the video tape recorder 7a by means of a 
plurality of screws 27 while the outer rails 25 are remov- 
aly secured to the mounting holes 21 of the front mount- 
ing frames 5a by means of a plurality of screws 28 with 
a pair of front and rear brackets 25a interposed there- 
between. 

[0024] A pair of left and right brackets 29 are securely 
mounted on the opposite left and right side portions of 
the front face side of the video tape recorder 7a and are 
removably secured to a plurality of mounting holes 21 
on the front face side of the pair of left and right mounting 
frames 5a on the front face side by means of a plurality 
of screws 30 so as to exchangeably mount the video 
tape recorder 7a at a predetermined position in the 
changer body 1 . It is to be noted that a type detecting 
section 1 2 is mounted on the front face of the left bracket 
29 at a predetermined vertical position. 
[0025] Accordingly, the video tape recorder 7a can be 
exchanged freely for another video tape recorder of a 
different type by removing the screws 30 for the left and 
right brackets 29, slidably moving the intermediate rails 

24 between the inner rails 23 and the outer rails 25 of 
the left and right slide rails 22 by way of the balls 26 and 
removing the video tape recorder 7a in one of the direc- 
tions indicated by a double-sided arrow mark a as indi- 
cated by chain lines in Figs. 6 and 7 from the changer 
body 1 . In this instance, the video tape recorder 7a hav- 
ing a great weight can be slidably moved lightly in the 
directions of the arrow mark a by means of the balls 26 
of the slide rails 22. 

Cassette Accommodating Rack Units 

[0026] The cassette accommodating rack units 6a to 
6d will be described subsequently with reference to 
Figs. 9 to 16. 

[0027] Referring first to Figs. 10 to 12, the cassette 
accommodating rack unit 6d for accommodating the 
large size cassettes 9d therein is shown. The cassette 
accommodating rack unit 6d includes a pair of left and 
right vertical rack frames 42 mounted on the opposite 
left and right inner sides of a unit body 41 in a spaced 
relationship from each other by a great distance equal 
to the widthwise dimension, that is, the dimension in the 
leftward and rightward directions, of the large size tape 
cassettes 9d. The cassette accommodating rack unit 6d 
further includes three horizontal rack plates 43 formed 
in an opposing relationship to each other at three vertical 
stages on the opposing faces of the rack frames 42 
thereby to form three cassette accommodating racks 8d 
disposed at three vertical stages. It is to be noted that 
each of the rack frames 42 and the rack plates 43 has 
a cassette guiding tapered face 44a or 44b formed at 



the front end, that is, an opening end of each of the cas- 
sette accommodating racks 8d. 
[0028] A pair of left and right brackets 45 are securely 
mounted on the opposite left and right side portions of 

s the front face side of a pair of left and right side plates 
41 a of the unit body 41 and are removably secured to a 
plurality of screw holes 21 on the front face sides of the 
front side left and right mounting frames 5a each by 
means of a pair of upper and lower screws 46 so that 

10 the cassette accommodating rack unit 6d is exchange- 
ably mounted at a desired position in the vertical direc- 
tion in the changer body 1 . In this instance, the left and 
right brackets 45 are fitted on a pair of ones of a plurality 
of left and right positioning pins 47 mounted at a pitch 

f5 equal to that of the mounting holes 21 on the front face 
sides of the left and right mounting frames 9a to effect 
positioning of the cassette accommodating rack unit 6d 
in the vertical direction and the leftward and rightward 
directions. Further, a type detecting section 12 is mount- 

20 ed at a predetermined vertical position on the front face 
side of the left side bracket 45. 
[0029] Figs. 1 3 and 1 4 show the cassette accommo- 
dating rack unit 6c for accommodating the medium size 
tape cassettes 9c therein. The cassette accommodating 

25 rack unit 6c is constructed similarly to the cassette ac- 
commodating rack unit 6d except that it includes a unit 
body 41 having the same configuration as the cassette 
accommodating rack unit 6d and a pair of left and right 
rack frames 42 mounted in the unit body 41 in a spaced 

30 relationship by a medium distance equal to the length 
of the medium size tape cassettes 9c in the leftward and 
rightward directions. 

[0030] Figs. 1 5 and 1 6 show a cassette accommodat- 
ing rack unit 6b for storing the small size cassettes 9b 

35 therein. The cassette accommodating rack unit 6b is 
constructed similarly to the cassette accommodating 
rack unit 6d except that it includes a unit body 41 having 
the same configuration as that of the cassette accom- 
modating rack unit 6d and two pairs of left and right rack 

40 frames 42 mounted in the unit body 41 in a spaced re- 
lationship by a small distance equal to the length of the 
small size tape cassettes 9b in the leftward and right- 
ward directions thereby to form a total of six horizontal 
cassette accommodating racks 8b disposed in three 

45 stages in two vertical columns. 

[0031] Accordingly, with the cassette accommodating 
rack units 6b to 6d, the unit bodies 41 have an equal 
size and are mounted in the same manner on the mount- 
ing frames 5a and 5b. Consequently, the cassette ac- 

50 commodating rack units 6b to 6d can be freely ex- 
changeably mounted at desired positions within the 
changer body 1 . The small, medium and large size cas- 
settes 9b to 9d are accommodated in the cassette ac- 
commodating racks 8b to 8d of the cassette accommo- 

55 dating rack units 6b to 6d, respectively. 

[0032] In this manner, according to the automatic cas- 
sette changer, a plurality of types of tape cassettes 9a 
to 9d wherein the recording formats of the tapes and the 
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sizes are different from one another and a plurality of 
types of video tape recorders 7a and 7b for recording 
and/or reproducing the tape cassettes 9a to 9d can be 
set in position freely and very readily as desired by the 
user. 

[0033] It is to be noted that, while detailed description 
of the cassette accommodating units 6a for the 8 mm 
tape cassettes 9a is omitted herein, also the cassette 
accommodating units 6a have the same size as the cas- 
sette accommodating rack units 6b to 6d and are ex- 
changeably mounted on the mounting frames 5a in the 
same mounting manner. However, as shown in Fig. 1 , 
the cassette accommodating rack units 6a are each 
constructed such that a total of twelve 8 mm tape cas- 
settes 9a having a comparatively small thickness can 
be accommodated, for example, in four rows and in 
three columns therein. Also the videotape recorders 7b 
are exchangeably mounted on the mounting frames 5a 
by the same mounting method as that for the cassette 
accommodating rack units 6a to 6d. A type detecting 
section 1 2 is mounted on the front face of the left bracket 
45 of each of the cassette accommodating rack units 6a 
to 6d at a predetermined vertical position. 

Wrong Cassette Insertion Discriminating Mechanism for 
Cassette Accommodating Rack 

[0034] A mechanism for discriminating insertion of a 
wrong cassette into each cassette accommodating rack 
8a to 8d will be described subsequently with reference 
to Figs. 9 to 16. 

[0035] The distances L1 , L2, L3, L4 and L5, L6 in the 
leftward and rightward directions between the rack 
frames 42 and the rack plates 43 constituting the cas- 
sette accommodating racks 8b to 8d of the cassette ac- 
commodating rack units 6b to 6d are set to three sizes 
in accordance with the lengths of the small, medium and 
large size cassettes 9b, 9c and 9d in the leftward and 
rightward directions, respectively. A pair of left and right 
error insertion preventing levers 51 are mounted on a 
rear face plate 41 b of the unit body 41 of each of the 
cassette accommodating rack units 6b to 6d within the 
same height as the cassette accommodating rack 8b, 
8c or 9d. It is to be noted that the error insertion prevent- 
ing levers 51 are mounted on the rear face plate 41 b for 
pivotal motion in the upward and downward directions 
indicated by arrow marks b and b' each by means of a 
horizontal fulcrum pin 52, and a shutter 53 is formed in- 
tegrally at a rear end of each of the error insertion pre- 
venting lever 51 . Each of the error insertion preventing 
levers 51 is pivoted in the direction of the arrow mark b 
by its own weight until it stops in a horizontal position. 
A pair of cassette sensors 54 each in the form of, for 
example, a photocoupler are mounted on the rear face 
plate 41b and is each switched on or off by the shutter 
53 of the corresponding error insertion preventing lever 
51 . It is to be noted that a pair of rubber cushions 55 are 
mounted on the inner side face of the rear face plate 



41 b within the same height as the cassette accommo- 
dating rack 8b, 8c or 9d, and a cassette stopper 56 is 
mounted at a front end of each of the rack plates 43 for 
pivotal motion in the upward and downward directions 
s indicated by arrow marks c and c' each by means of a 
horizontal fulcrum pin 57 and is normally urged to pivot 
in the direction of the arrow mark c' by a torsion spring 
58. Three sets of cassette protrusion sensors 59a and 
59b common to all of the cassette accommodating rack 

10 units 6a to 6d are disposed in a vertically opposed rela- 
tionship to each other at a central portion and the oppo- 
site left and right portions of the front face sides of the 
cassette accommodating rack units 6a to 6d. Each of 
the cassette protrusion sensors 59a and 59b is consti- 

'5 tuted from a photo-sensor consisting of a light emitting 
element and a light receiving element. 
[0036] Correct insertion of a large size tape cassette 
9d into the cassette accommodating rack 8d will be de- 
scribed subsequently with reference to Figs. 10 to 12. 

20 [0037] A cut face 92 is formed at an upper portion of 
the front end face 91 of the tape cassette 9d. Thus, the 
cassette 9d is inserted correctly horizontally in the di- 
rection indicated by an arrow mark d onto the left and 
right rack plates 43 of the cassette accommodating rack 

2S 8d with the cut face 92d thereof directed forwardly as 
seen at the medium stage of Fig. 12. 
[0038] Thereupon, the left and right error insertion 
preventing levers 51 ride on the cut face 92 of the tape 
cassette 9d as seen at the lower stage of Fig. 1 2 so that 

30 they are pushed up by the latter in the direction of the 
arrow mark b\ whereupon the shutters 53 thereof turn 
off the left and right cassette sensors 54 at a time. Con- 
sequently, it is detected by the left and right cassette 
sensors 54 that the tape cassette 9d has been inserted 

35 correctly onto the cassette accommodating rack 8d. In 
particular, the left and right cassette sensors 54 detect 
the cut face 92 of the tape cassette 9d. It is to be noted 
that, when the tape cassette 9d is inserted fully into the 
cassette accommodating rack 8d, simultaneously when 

40 the front end face 9a of the tape cassette 9d is abutted 
with the left and right rubber cushions 55, the left and 
right cassette stoppers 56 are pivoted in the direction of 
the arrow mark c' by the torsion springs 58 until the rear 
end face 93 of the tape cassette 9d is positioned by the 

45 cassette stoppers 56, whereupon the three sets of cas- 
sette protrusion sensors 59a and 59b are turned on, 
thereby detecting the tape cassette 9d has been insert- 
ed correctly and fully into the cassette accommodating 
rack 8d. 

so [0039] Subsequently, error or wrong insertion of a 
tape cassette 9d onto the cassette accommodating rack 
8d will be described. 

[0040] When the tape cassette 9d is inserted wrong 
such as when it is inserted in wrong forward and back- 
55 ward orientation as indicated by chain lines at the upper 
stage in Fig. 12 or when it is inserted in wrong upward 
and downward orientation in which the cut face 92 is 
directed downwardly, the left and right error insertion 
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preventing levers 51 cannot ride on the cut face 92 of 
the tape cassette 9d, and consequently, the left and right 
cassette sensors 54 maintain their on state, thereby de- 
tecting wrong insertion of the tape cassette 9d. It is to 
be noted that, in this instance, also the three sets of cas- 
sette protrusion sensors 59a and 59b maintain their off 
state, thereby detecting protrusion of the tape cassette 
9d. 

[0041] By the way since the distance L2 between the 
rack frames 42 of the cassette accommodating rack 8b 
in the leftward and rightward directions is smaller than 
the sizes of the medium and large size tape cassettes 9c 
[0042] However, insertion of a medium size tape cas- 
sette 9c in error into a cassette accommodating rack 8d 
and insertion of a small size tape cassette 9b in error 
into a cassette accommodating rack 8c are possible. 
However, since a tape cassette 9c or 9d inserted into a 
cassette accommodating rack 8d or 8d in error in this 
manner cannot be carried between the left and right rack 
plates 43 of the cassette accommodating rack 8d or 8c, 
the left and right cassette sensors 54 for the cassette 
accommodating rack 8d or 8c cannot be turned off at a 
time, thereby detecting insertion of a tape cassette of a 
wrong type in error. 

[0043] On the other hand, a cassette for the 1/2 inch 
tape which has the same leftward and rightward size as 
the 3/4 inch digital tape cassettes 9b, 9c and 9d could 
be inserted in error onto the pair of left and right rack 
plates 43 of any of the cassette accommodating racks 
8b to 8d. However, since the 1/2 inch tape cassette has 
a smaller thickness than the 3/4 inch tape digital cas- 
settes 9b, 9c and 9d, it cannot push up the left and right 
error insertion preventing levers 51 in the direction of 
the arrow mark b' to turn off the left and right cassette 
sensors 54 at a time. Consequently, insertion of a wrong 
tape cassette in error can still be detected. 
[0044] As described so far, with the automatic cas- 
sette changer, since the tape cassettes 9a to 9d of dif- 
ferent types wherein the recording formats of the tapes, 
the sizes and so forth are different from one another are 
accommodated and selectively recorded and/or repro- 
duced by means of the video tape recorders 7a and 7b 
for exclusive use for them while it can be prevented to 
insert, into one of the cassette accommodating racks 8a 
to 8d of different types, a tape cassette which does not 
match the cassette accommodating rack in format, size 
or the like, an otherwise possible trouble that the trans- 
porting machine 10 inserts a wrong tape cassette 9a, 
9b, 9c or 9d into a wrong video tape recorder 7a or 7b 
does not occur at all. 

Type Detecting Section 

[0045] A type detecting section 1 2 and a type detect- 
ing sensor 1 3 will be described subsequently with refer- 
ence to Figs. 17 and 18. 

[0046] As described hereinabove, the type detecting 
sections 12 are disposed in a vertical column on the left 



side of the front faces of the cassette accommodating 
rack units 6a to 6d and the video tape recorders 7a and 
7b. Each of the type detecting sections 12 includes a 
vertical plate 62 securely mounted on the front face of 
5 a bracket 29 or 45 at a predetermined vertical position 
by means of a pair of upper and lower fastening screws 
61 . A plurality of signal elements 63 are formed in a ver- 
tical column along an end of the vertical plate 62 and 
indicate the type of the corresponding cassette accom- 
modating rack unit 6a, 6b, 6c or 6d or video tape record- 
er 7a or 7b. The signal elements 63 are formed from 
recesses 63a and projections or tabs 63b and indicate 
5-bit data representative of one of 32 different types 
which may represent the types of the cassette accom- 
modating rack units 6a to 6d and the video tape record- 
ers 7a and 7b. 

[0047] The type detecting sensor 13 in the form of a 
photo-coupler mounted on the transporting machine 10 
scans the signal elements 63 of the vertical plate 62 in 
the upward and downward directions indicated by a dou- 
ble-sided arrow mark e to read a "1" signal at each re- 
cess 63a and a "0" signal at each projection 63b of the 
signal elements 63 to discriminate the type represented 
by the signal elements 63 of the vertical plate 62 as 5-bit 
data. It is to be noted that, in this instance, the vertical 
position of the cassette accommodating rack unit 6a, 6b, 
6c or 6d or video tape recorder 7a or 7b is detected by 
an upper edge 62a (or alternatively a tower edge 62b) 
of the vertical plate 62, and a designated cassette ac- 
commodating rack 8a, 8b, 8c or 8d in the cassette ac- 
commodating rack unit 6a, 6b, 6c or 6d or the position 
of the cassette insertion opening 15a or 15b of the video 
tape recorder 7a or 7b is retrieved by counting the signal 
elements 63 of the vertical plate 62 downwardly (or up- 
wardly) from the vertical position thus detected. It is to 
be noted that, as shown in Fig. 25, an origin sensor 86 
is mounted on one of a pair of brackets 83a of the trans- 
porting machine 10, and a pair of detecting sections 87 
indicative of an origin and upper and lower limits of the 
transporting machine 10 are mounted at the opposite 
upper and lower ends of one of the mounting frames 5. 
Thus, when power is made available with the automatic 
cassette changer, an initializing operation is performed 
wherein the transporting machine 10 is moved upwardly 
and downwardly once until the origin sensor 87 detects 
the origin detecting section 87, whereupon the trans- 
porting machine 10 is stopped. Thereafter, the position 
of any of the cassette accommodating racks 8a to 8d 
and the video tape recorders 7a and 7b will be retrieved. 
[0048] In this manner, with the automatic cassette 
changer, since the type of any of the cassette accom- 
modating rack units 6a to 6d and the videotape record- 
ers 7a and 7b is discriminated by reading the detecting 
section 1 2 of the cassette accommodating rack unit 6a, 
55 6b, 6c or 6d or video tape recorder 7a or 7b by means 
of the type sensor 1 3 of the transporting machine 1 0 and 
the cassette transporting operation of the transporting 
machine 10 can be controlled in accordance with the 
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discrimination, even if any of the cassette accommodat- 
ing rack units 6a to 6d and the video tape recorders 7a 
and 7b is exchanged for some other cassette accom- 
modating rack unit or video tape recorder of a different 
type, the transporting machine 10 can automatically dis- 
criminate the type of the newly installed equipment. Ac- 
cordingly, even if any of the cassette accommodating 
rack units 6a to 6d and the video tape recorders 7a and 
7b is exchanged in accordance with the desire of the 
user, an automatic exchanging operation of the tape 
cassettes of a plurality of types wherein the recording 
formats of the tapes, the sizes and so forth are different 
from one another can be performed always with a high 
degree of accuracy. 

Self-Travelling Transporting Machine and Travel Guides 

[0049] Subsequently, the transporting machine 10 of 
the selM ravelling type and travel guides for the trans- 
porting machine 10 will be described with reference to 
Figs. 19 to 26. 

[0050] First, referring back to Figs. 2 and 3, a pair of 
left and right racks 71 are disposed vertically over the 
entire area of the spacing of movement of the transport- 
ing machine 10 in the vertical direction. A pair of slide 
rails 72 and a pair of fixed rails 73 are mounted vertically 
on a pair of left and right mounting frames 74a and 74b 
rearwardly of the left and right racks 71 , respectively. 
[0051] Referring now to Figs. 1 9 to 26, a pinion shaft 
76 is mounted horizontally at a rear portion of a trans- 
porting machine body 75 and extends leftwardly and 
rightwardly through the transporting machine body 75. 
A pair of left and right pinions 77 are securely mounted 
at the opposite left and right ends of the pinion shaft 76 
and held in meshing engagement with the left and right 
racks 71, respectively. 

[0052] Referring now to Figs. 22 to 25, each of the 
slide rails 72 includes a vertical slider guide 7B securely 
mounted on one of the mounting frames 74a and having 
a substantially channel-shaped cross section, and a 
slider 79 mounted for sliding movement in the vertical 
direction in the slider guide 78. A large number of balls 
81 are loosely fitted in a pair of vertically elongated front 
and rear circular slots 80 formed in the slider 79 and are 
also loosely fitted in a pair of guide grooves 82 formed 
on a pair of opposing faces of the slider guide 78 in the 
forward and backward directions. Accordingly, a move- 
ment (i.e., a play) of the slider 79 in the slider guide 78 
in the leftward or rightward direction (the direction indi- 
cated by a double-sided arrow mark f) and the forward 
or backward direction (the direction indicated by a dou- 
ble-sided arrow mark g) is restricted by the guide 
grooves 82 so that the slider 78 can be slidably moved 
smoothly only in the upward and downward directions 
of the arrow mark e within the slider guide 79. A pair of 
left and right brackets 83a and 83b are securely mount- 
ed at the opposite left and right end portions of a rear 
portion of the transmitting apparatus body 75, and the 



slider 79 is securely mounted on the outer side of the 
bracket 83a. A total of four guide rollers 84 are mounted 
in upper and lower pairs and in front and rear pairs on 
the outer side of the other bracket 83b and held in con- 
s tact with the opposite front and rear faces of the vertical 
fixed guide rail 73 securely mounted on the other mount- 
ing frame 74b. Thus, each of the left and right travel 
guides 85a and 85b is constituted from the slide rail 72, 
the fixed guide rail 73 and the guide rollers 84. 
[0053] Referring now to Figs. 25 and 26, a motor 95 
serving as driving means is mounted in the transporting 
machine body 75 by way of a bracket 94, and a gear 96 
is securely mounted on a shaft 95a of the motor 95 and 
held in meshing engagement with another gear 98 se- 
curely mounted on an intermediate shaft 97. The inter- 
mediate shaft 97 extends perpendicularly to the pinion 
shaft 87, and a worm 99 is securely mounted on the in- 
termediate shaft 97 and held in meshing engagement 
with a worm wheel 100 securely mounted on the pinion 
shaft 76. It is to be noted that the intermediate shaft 97 
is supported on a substantially channel-shaped mount- 
ing frame 101 mounted on the inner side of the trans- 
porting machine body 75. A pair of left and right cassette 
slide guides 102 are mounted horizontally at upper por- 
tions of the opposite left and right ends of the transport- 
ing machine body 75. 

[0054] In the transporting machine 10 constructed in 
such a manner as described above, the left and right 
pinions 77 are driven to rotate by the motor 95 by way 
of the gears 96 and 98, intermediate shaft 97, worm 99, 
worm wheel 1 00 and pinion shaft 76, whereupon the pin- 
ions 77 are rolled in the vertical direction of the arrow 
mark f along the left and right racks 71 to cause the 
transporting machine 10 to travel smoothly at a high 
speed in the vertical direction of the arrow mark e under 
the guidance of the left and right travel guides 85a and 
85b. 

[0055] Here, one of the left and right travel guides 85a 
and 85b of the transporting machine 10 is constituted 
from the slide rail 72 while the other is constituted from 
the fixed guide rail 73 and the guide rollers 84, and the 
movements (plays) of the transporting machine 1 0 in the 
leftward and rightward directions (the directions of the 
arrow mark f) and the forward and backward directions 
(the directions of the arrow mark g) are restricted by the 
slide rail 72. Meanwhile, deformation in the form of a 
bend of the left or right mounting frame 74a or 74b is 
absorbed by a slip of the guide rollers 84 in the directions 
of the arrow mark f with respect to the fixed rail 73 of the 
other travel guide 85b. Accordingly, even if any of the 
left and right mounting frames 74a and 74b has some 
bend or the like, the transporting machine 10 can travel 
and be guided smoothly without fail, and besides, a save 
of the spacing can also be achieved. 
[0056] In particular, if it is tried to achieve restriction 
of the movements of the transporting machine 10 in the 
leftward and rightward directions (the directions of the 
arrow mark f) and the forward and backward directions 
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(the directions of the arrow mark g) all by means of the 
fixed rail and the guide rollers as seen in Fig. 27, then 
two sets of mechanisms are necessary including a 
widthwise restricting mechanism 113 including a fixed 
rail 111 extending in parallel to the directions of the arrow 
mark g and a total of four guide rollers 112 disposed in 
left and right pairs and in upper and lower pairs and 
adapted to be contacted with the opposite left and right 
side faces of the fixed rail 111 and a depthwise restrict- 
ing mechanisms 114 including a fixed rail 1 14 extending 
in parallel to the directions of the arrow mark f and a total 
of four guide rollers 115 disposed in left and right pairs 
and in upper and lower pairs and adapted to be contact- 
ed with the opposite front and rear faces of the fixed rail 
1 1 4. As a result, the fixed rails 1 1 1 and 1 1 4 and the guide 
rollers 112 and 115 are individually required by a great 
number, which makes the structure of the entire ar- 
rangement complicated and makes the cost of the ar- 
rangement high. Besides, the spacing S1 in the width- 
wise or leftward and rightward directions and the spac- 
ing S2 in the thicknesswise or forward and backward 
directions must be great as much. 
[0057] On the other hand, the travel guide 85a which 
employs the guide rail 72 as shown in Fig. 25 can make 
the widthwise spacing S3 and the thicknesswise spac- 
ing S4 very small comparing with the widthwise spacing 
S1 and the thicknesswise spacing S2 shown in Fig. 27, 
respectively. Further, since the movements of the trans- 
porting machine 10 in the widthwise direction (the direc- 
tions indicated by the arrow mark f) and the thickness- 
wise direction (the directions indicated by the arrow 
mark g) can be restricted readily by the slide rail 72 of 
the travel guide 85a, the other travel guide 85b is re- 
quired only to restrict the movement of the transporting 
machine 10 in the thicknesswise direction (the direc- 
tions indicated by the arrow mark g), and consequently, 
the fixed rail 111 and the four guide rollers 112 shown in 
Fig. 27 can be omitted. 

Outline of Driving Mechanism for Hand Block 

[0058] Subsequently, an outline of a driving mecha- 
nism for the hand block 11 will be described with refer- 
ence to Figs. 1 9 to 21 and 28. 
[0059] The hand block 1 1 mounted at an upper portion 
of the transporting machine body 75 is mounted for 
movement in two planes including a plane of the direc- 
tions of the arrow mark g which is the direction in which 
a tape cassette is to be inserted into or removed from 
any of the cassette according racks 8a to 8d and the 
video tape recorders 7a and 7b and another plane of the 
directions of the arrow mark f which is a direction per- 
pendicular to the cassette inserting or removing direc- 
tion by means of a slider 121 serving as a driving mem- 
ber and a pivotal arm 1 22. 

[0060] In particular, a feed screw 1 24 and a guide rod 
1 25 are mounted horizontally in parallel to the directions 
of the arrow mark f on and between a pair of left and 



right mounting plates 1 23 securely mounted in the trans- 
porting machine body 75, and a nut 126 and a thrust 
bearing 127 are mounted horizontally on the slider 121 
and held fitted on the feed screw 124 and the guide rod 

5 1 25, respectively. A timing pu Hey 1 29 is securely mount- 
ed on a shaft 1 28a of a motor 1 28 mounted in the trans- 
porting machine body 75 while anothertiming pulley 1 30 
is securely mounted at an end portion of the feed screw 
1 24, and a timing belt 1 31 extends between and around 

10 outer peripheries of the timing pulleys 1 29 and 1 30. The 
feed screw 1 24 is thus driven to rotate by the motor 1 28 
by way of the timing belt 1 31 to feed the nut 126 to sli- 
dably move the slider 121 linearly in either of the direc- 
tions of the arrow mark f along the guide rod 1 25. 

is [0061] A motor 1 32 with a speed reducer is mounted 
in upward orientation at a lower portion of the slider 121, 
and the horizontal pivotal arm 1 22 is securely mounted 
at an end 122a thereof on an output shaft 1 32a extend- 
ing vertically upwardly from an upper end of the motor 

20 1 32. The hand block 11 is mounted at an upper portion 
of the other end 122b of the pivotal arm 122 by way of 
a vertical mounting shaft 133. The pivotal arm 122 is 
thus driven to pivot in either of the directions indicated 
by a double-sided arrow mark h integrally with the output 

25 shaft 1 32a of the motor 1 32. The hand block 11 is thus 
moved linearly in either of the directions of the arrow 
mark f by means of the slider 122, and the hand block 
11 is moved linearly in either of the directions of the ar- 
row mark g by a composite movement of the pivotal mo- 

30 tion of the pivotal arm 1 22 in either of the directions of 
the arrow mark h and the linear movement of the slider 
1 21 in either of the directions of the arrow mark f . 

Details of Driving Mechanism for Hand Block 

35 

[0062] The driving mechanism for the hand block 11 
will be described more in detail below with reference to 
Figs. 28 to 34, 36 and 53. 

[0063] Referring first to Figs. 28 to 34, the motor 1 32 

40 with a speed reducer is mounted vertically in upward ori- 
entation at a lower portion of the slider base 1 21 a of the 
slider 1 21 by means of a plurality of screws 141 , and the 
output shaft 1 32a of the motor 1 32 extends vertically up- 
wardly above the slider base 121a. A flanged sleeve 142 

45 is securely mounted at an outer periphery of the output 
shaft 132a of the motor 132 by means of a plurality of 
screws 143, and the horizontal pivotal arm 122 is se- 
curely mounted at the end 122a thereof on the flange 
1 41 a of the sleeve 1 42 by means of a plurality of screws 

so 1 44. A cylindrical shaft 1 45 is fitted coaxially in a spaced 
relationship on an outer periphery of the sleeve 1 42 and 
is securely mounted on the slider base 121a by means 
of a plurality of screws 146, and the outer periphery of 
the sleeve 1 42 is supported on an inner periphery of the 

55 upper end of the cylindrical shaft 1 45 by way of a bearing 
147. A fixed timing pulley 148 is formed on the outer 
periphery of the top end of the cylindrical shaft 145. 
[0064] A lower end 1 33a of the vertical mounting shaft 
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1 33 is fitted from above with the other end of the pivotal 
arm 1 22 and is supported for rotation at two vertically 
spaced portions thereof by an upper oil-impregnated 
bearing 151 and a lower bearing 152. A mounting plate 
153 for the lower bearing 152 is mounted on a pair of 
mounting bases 1 54 of the pivotal arm 122 by means of 
a plurality of screws 1 55. A rotary timing pulley 1 56 hav- 
ing the same diameter as the fixed timing pulley 148 is 
securely fixed, for example, by force fitting to an outer 
periphery of a portion of the lower end 133a of the 
mounting shaft 1 33 between the oil-impregnated bear- 
ing 151 and the bearing 152, and a timing belt 157 serv- 
ing as rotation controlling means extend between and 
around the outer peripheries of the fixed timing pulley 
1 48 and the rotary timing pulley 1 56. The timing belt 1 57 
is held in a taut condition by means of a pair of tension 
pulleys 1 58a and 1 58b mounted on the pivotal arm 1 22. 
It is to be noted that the pivotal arm 122 is formed as a 
cover which covers over the outer peripheries of the 
fixed timing pulley 148, the rotary timing pulley 156 and 
the timing belt 1 57. An encoder for detecting an angular 
position of the pivotal arm 122 is constituted from a plu- 
rality of sensors 1 61 in the form of photo-couplers or the 
like mounted on the slider base 121a on the outer pe- 
riphery of the cylindrical shaft 1 45 and a rotary plate 1 62 
mounted for rotation together with the pivotal arm 122. 
[0065] Referring now to Figs. 36 and 53, a mounting 
arm 159 is securely mounted horizontally on the mount- 
ing shaft 133 by means of a screw 163, and a turning 
motion preventing pin 160 is mounted vertically at an 
upper portion of an end of the arm 1 59. A vertical mount- 
ing hole 164 is formed in the hand block 11 , and a pair 
of upper and lower sleeves 165 are mounted in the 
mounting hole 164. A groove 167 is formed at an end of 
a projection 1 66 extending horizontally from a portion of 
the hand block 11 in the proximity of the mounting hole 
1 64. The hand block 1 1 is fitted from above on the outer 
periphery of the mounting shaft 1 33 adjacent the upper 
end 133b with the sleeves 1 65 interposed therebetween 
until it is abutted with the arm 159, and the turning mo- 
tion preventing pin 160 is fitted in the groove 167 of the 
projection 166. Accordingly, the hand block 11 is turned 
integrally with the mounting shaft 1 33 by way of the turn- 
ing motion preventing pin 160. It is to be noted that the 
entire hand block 11 is mounted for upward and down- 
ward movement in the directions indicated by arrow 
marks i and i' with respect to the mounting shaft 1 33 and 
the turning portion preventing pin 160. 
[0066] With the driving mechanism for the hand block 
1 1 having such a construction as described above, if the 
output shaft 132a of the motor 132 is driven to rotate 
forwardly or reversely in the direction indicated by the 
arrow mark i or i' as shown in Fig. 30, then the pivotal 
arm 122 is driven to pivot forwardly or reversely in the 
direction of the arrow mark h or h* integrally with the out- 
put shaft 132a. In this instance, since the pivotal arm 
1 22 is pivoted on the outer periphery of the fixed timing 
pulley 148 securely mounted on the slider base 121a, 



the phase of the timing belt 157 on the outer periphery 
of the fixed timing pulley 148 is varied in accordance 
with the pivotal motion of the pivotal arm 122. Conse- 
quently, the timing belt 157 drives the mounting shaft 
5 1 33 by way of the rotary timing pulley 1 56 to rotate by 
the same angle as the output shaft 1 32a in the direction 
indicated by an arrow mark k or k' which is the opposite 
direction to the direction of rotation of the output shaft 
132a. Then, the mounting shaft 133 in turn drives the 

10 hand block 11 to turn in the direction of the arrow mark 
k or k 1 by way of the turning motion preventing pin 160. 
[0067] As a result, the amount of rotation of the output 
shaft 1 32a of the motor 1 32 is cancelled by the amount 
of opposite rotation of the mounting shaft 133, and the 

is hand block 11 is moved parallelly in the direction of the 
arrow mark h or h* while keeping its posture parallel to 
the direction of the arrow mark f . 
[0068] Accordingly, with the automatic cassette 
changer, by synchronizing the pivotal motion of the piv- 

20 otal arm 122 in the direction of the arrow mark h or h' 
and the linear movement of the slider 121 in either of 
the directions of the arrow mark f with each other as 
seen from Figs. 33(A) to 33(C), the hand block 11 can 
be moved linearly in parallel to the directions of the ar- 

^5 row mark g which is the cassette inserting or removing 
direction while keeping the posture parallel to the direc- 
tions of the arrow mark f (in the posture wherein the hand 
block 11 is always kept directed in parallel to the cas- 
sette accommodating racks 8a to 8d and the video tape 

30 recorders 7a and 7b) due to a composite movement of 
the pivotal motion and the linear movement. It is to be 
noted that Fig. 33(A) shows different successive stages 
of a series of movements of the hand block 11 when it 
linearly moves in parallel to the directions of the arrow 

35 mark g on the center line P1 of the transporting machine 
10; Fig. 33(B) shows different successive stages of a 
series of movements of the hand block 11 when it line- 
arly moves in either of the directions of the arrow mark 
g on a right side line P2 of the transporting machine 1 0; 

40 and Fig. 33(C) shows different successive stages of a 
series of movements of the hand block 11 when it line- 
arly moves in parallel to either of the directions of the 
arrow mark g on a left side line P3 of the transporting 
machine 10. Then, since the hand block 11 can be 

45 moved linearly in parallel to the directions of the arrow 
mark g at any position between the left and right side 
lines P3 and P2, the position at which a tape cassette 
9a, 9b, 9c or 9d is to be transferred to or from any of the 
cassette accommodating racks 8a to 8d and the video 

50 tape recorders 7a and 7b can be selected freely in the 
directions of the arrow mark f between the left and right 
side lines P3 and P2. 

[0069] Then, by pivoting the pivotal arm 122 by 180 
degrees in either of the directions of the arrow mark g 
55 with respect to the slider 121 as shown at the uppermost 
and lowermost stages of FIGS. 33(A) to 33(C), the hand 
block 11 can be linearly moved with the greatest stroke 
in the directions of the arrow mark g while keeping the 
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posture wherein it is directed in parallel to the cassette 
accommodating racks 8a to 8d and the video tape re- 
corders 7a and 7b. However, during the linear motion of 
the hand block 11, the pivotal arm 122 is only pivoted 
within a small spacing in the direction of the arrow mark 
h or h' around the slider 121. 

[0070] It is to be noted that two left and right columns 
of representations of Fig. 34(A) illustrate spacings re- 
quired for movements of the pivotal arm 122 when a 
small size or 8 mm tape cassette 8a and a large size 
tape cassette 8d are inserted or removed, respectively, 
in either of the directions of the arrow mark g by the hand 
block 11 of the automatic cassette changer. Meanwhile, 
two left and right columns of representations of Fig. 34 
(B) illustrate required spacings occupied by the second 
feeding mechanism 72 when a small size tape cassette 
8a and a large size tape cassette 8d are inserted or re- 
moved, respectively, in either of the directions of the ar- 
row mark g by the hand block 11 where the feeding 
mechanism for the hand block 1 1 is divided into the first 
feeding mechanism 71 in the form of a feed screw and 
so forth for feeding the hand block 11 in the directions 
of the arrow mark g and the second feeding mechanism 
72 in the form of a feed screw and so forth for feeding 
the hand block 1 1 in the directions of the arrow mark g. 
If the two cases are compared with each other, then it 
is apparent that the spacing for movement of the pivotal 
arm 22 can be reduced by an amount corresponding to 
the spacing S5 in the directions of the arrow mark g com- 
paring with the spacing occupied by the second feeding 
mechanism 72. 

[0071] It is to be noted that, while the timing belt 57 is 
employed as rotation controlling means forthe mounting 
shaft 1 33 in the arrangement described above, the fixed 
timing pulley 148 and the rotary timing pulleys 156 may 
be replaced by gears which are interconnected by a 
gear train. 

Hand Block 

[0072] Details of the hand block 11 will be described 
subsequently with reference to Figs. 35 to 42(B). 
[0073] The hand block 1 1 includes a hand block body 
181 which has a substantially T shape in plan and has 
a vertically elongated rectangular shape in front eleva- 
tion. Two pairs of left and right horizontal cassette hold- 
ing pins 182 and 183 are mounted horizontally on the 
front face 181 of the hand block body 181 in a spaced 
relationship in the vertical direction which is a cassette 
thicknesswise direction. The upper left and right cas- 
sette holding pins 1 82 are spaced by a smaller distance 
in the leftward and rightward directions in Fig. 35 and 
are securely mounted perpendicularly on the front face 
of a vertical slider 1 84 so that they can be moved upward 
and downwardly in the directions indicated by arrow 
marks m and m' together with the slider 184. Meanwhile, 
the lower left and right cassette holding pins 183 are 
spaced by a greater distance in the leftward and right- 



ward directions and are securely mounted perpendicu- 
larly at the opposite left and right side positions of the 
front face 181a of the hand block body 181. 
[0074] A pair of left and right guide shafts 1 85 and a 
s feed screw 1 86 are mounted vertically in a triangular ar- 
rangement in plan between a pair of upper and lower 
walls 181b and 181c in the hand block body 181. The 
slider 1 84 is fitted for upward and downward movement 
on the left and right guide shafts 185 with thrust bearings 
184a interposed therebetween, and a nut 187 is secured 
to the slider 184 and held in threaded engagement with 
the feed screw 186. A motor 188 and a vertical interme- 
diate shaft 1 89 are mounted in the hand block body 181, 
and a gear 1 90 is securely mounted on a shaft 188a of 
the motor 188 and held in meshing engagement with a 
torque limiter gear 1 91 loosely fitted on the intermediate 
shaft 189. A torque limiter 192 is interposed between 
the torque limiter gear 191 and the intermediate shaft 
189, and a gear 193 is securely mounted on the inter- 
mediate shaft 189 and is held in meshing engagement 
with another gear 194 securely mounted on the feed 
screw 186. Further, an encoder 197 serving as opening 
amount controlling means is constituted from a shutter 
disk 195 securely mounted on the intermediate shaft 
1 89 and a sensor 1 96 in the form of a photo-coupler or 
the like mounted in the hand block body 181 . An upper 
limit sensor 1 99 and a lower limit sensor 200 are mount- 
ed in the hand block body 181 such that they are turned 
on or off by a shutter plate 198 mounted on the slider 
184 to detect an upper limit position and a lower limit 
position of the cassette holding pins 182, respectively. 
[0075] An exemplary form of the torque limiter 1 92 is 
shown in Figs. 42(A) and 42(B). Referring to Figs. 42(A) 
and 42(B), the torque limiter 192 shown is formed as a 
roller type torque limiter wherein a cylindrical outer ring 
202 is securely mounted by force fitting or like means in 
a cylindrical portion 1 91 a formed integrally on the torque 
limiter gear 191 , and a cylindrical inner ring 203 is fitted 
on an outer periphery of the intermediate shaft 1 89 and 
is securely mounted on the intermediate shaft 189 by 
means of a pin 204. Further, a plurality of, for example, 
four, rollers 205 are inserted in parallel to the interme- 
diate shaft 189 between the outer and inner rings 202 
and 203 and are normally biased such that they are re- 
siliency pressed between the outer peripheral face of 
the inner ring 203 and four wedge-shaped friction faces 
204 formed on the inner circumferential face of the outer 
ring 202 by four compression coil springs 207 accom- 
modated in four recesses 206 of the outer ring 202. It is 
to be noted that a closing member 209 is mounted at 
the open end of the cylindrical portion 1 91 a of the torque 
limiter gear 191. 

[0076] The torque limiter 192 transmits, when the 
torque limiter gear 191 on the input side is driven to ro- 
tate in the direction indicated by an arrow mark n, the 
torque of rotation to the intermediate shaft 189 by way 
of the rollers 205. However, when the load to the inter- 
mediate shaft 189 is lower than a predetermined torque 
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value, the intermediate shaft 189 is rotated integrally 
with the torque limiter gear 1 91 , but when the load to the 
intermediate shaft 189 is equal to or higher than the pre- 
determined torque value, a rotational slip of the interme- 
diate shaft 189 with respect to the torque limiter gear 
191 is produced by a slip of the rollers 205 with respect 
to the friction face 208. It is to be noted that, when the 
torque limiter gear 191 is rotated reversely in the direc- 
tion indicated by an arrow mark n', such rotational slip 
as described above is not produced at all and a non- 
slipping condition is established so that the intermediate 
shaft 1 89 is rotated integrally with the torque limiter gear 
191 irrespective of the magnitude of the load to the in- 
termediate shaft 1 89. 

Operation of Hand Block 

[0077] Subsequently, various operations of the hand 
block 11 will be described with reference to Fig. 41. 

Origin Searching Operation 

[0078] When the power is made available with the au- 
tomatic cassette changer, the motor 188 is energized to 
rotate forwardly so that the feed screw 186 is driven to 
rotate forwardly by way of the gears 1 90 and 191, torque 
limiter 192, intermediate shaft 189 and gears 193 and 
1 94. Consequently, the slider 1 84 is moved downwardly 
in the direction indicated by an arrow mark m' under the 
guidance of the left and right guide shafts 1 85 by a screw 
feeding operation of the nut 187 by the feed screw 186, 
and thereupon, the cassette holding pins 1 82 are moved 
downwardly in parallel in the direction of the arrow mark 
m' integrally with the slider 184. Then, the position at 
which the lower limit sensor 200 detects the shutter plate 
1 98 is the origin corresponding to the lower limit position 
of the cassette holding pins 182, and when the left and 
right cassette holding pins 182 comes to the origin, the 
motor 188 is stopped. 

Cassette Holding Operation 

[0079] Then, when a cassette holding instruction is re- 
ceived, the motor 188 is rotated reversely so that the 
feed screw 186 is driven to rotate reversely. Conse- 
quently, the slider 1 84 is moved upwardly in the direction 
indicated by an arrow mark m under the guidance of the 
left and right guide shafts 1 85 by a screw feeding oper- 
ation of the nut 1 87 by the feed screw 1 86, and the cas- 
sette holding pins 182 are moved upwardly in parallel in 
the direction of the arrow mark m integrally with the slid- 
er 1 84 so that they are opened upwardly with respect to 
the cassette holding pins 183. The direction of rotation 
of the torque limiter 192 then is the direction indicated 
by the arrow mark n' shown in Fig. 42(B) so that the in- 
termediate shaft 189 is rotated in a non-slipping condi- 
tion. During the rotation of the intermediate shaft 189, 
the opening amount H1 of the cassette holding pins 182 



with respect to the cassette holding pins 183 is counted 
accurately by means of the encoder 197. 
[0080] Since the information of the thickness of the 
designated tape cassette to be held by the hand block 
5 1 1 became clear at the point of time when the cassette 
holding instruction was issued, the opening amount H1 
of the cassette holding pins 182 with respect to the cas- 
sette holding pins 183 is adjusted, depending upon the 
count value of the encoder 1 97, to a predetermined val- 
10 ue in accordance with the thickness information of the 
tape cassette, whereupon the motor 188 is stopped. It 
is to be noted that otherwise possible runaway of the 
slider 184 in the direction of the arrow mark m is pre- 
vented by the upper limit sensor 199. 
[0081] When it is detected by a cassette inclination 
sensor 237 or 238, which will be hereinafter described, 
that a tape cassette 9a, 9d or the like which has one of 
the predetermined different thickness dimensions has 
been detected horizontally in the direction indicated by 
an arrow mark o between the cassette holding pins 1 82 
and 183 as shown in Fig. 37 or 38, the motor 188 is ro- 
tated forwardly again so that the cassette holding pins 
182 are moved downwardly in parallel in the direction of 
the arrow mark m' again integrally with the slider 1 84 by 
the forward driving rotation of the feed screw 186. Con- 
sequently, whichever thickness the cassette 9a, 9d or 
the like has, it is finally held in the most stable posture 
by and between the parallel cassette holding pins 182 
and 183 in such a manner that it is pressed parallelly in 
the direction of the arrow mark m' in accordance with 
the thickness thereof against the lower left and right cas- 
sette holding pins 183 by the upper left and right cas- 
sette holding pins 182. 

[0082] In this instance, when the cassette holding in- 
struction was issued, the opening amount H 1 of the cas- 
sette holding pins 1 82 with respect to the cassette hold- 
ing pins 183 was adjusted to an optimum value in ac- 
cordance with the thickness of the designated tape cas- 
sette to be held, and consequently, only if the cassette 
holding pins 182 are moved downwardly in the direction 
of the arrow mark m' by a very small distance after the 
designated tape cassette has been inserted horizontally 
between the cassette holding pins 1 82 and 1 83, the tape 
cassette can be held in a moment between the cassette 
holding pins 182 and 183 irrespective of the thickness 
of the tape cassette. Accordingly, even if the thickness 
of a cassette to be held varies every time, a holding op- 
eration for the tape cassette having any of the several 
thicknesses can always be performed rapidly. 
[0083] When the cassette holding pins 1 82 are moved 
downwardly in the direction of the arrow mark m" in Fig. 
41 so that a tape cassette 9a, 9d or the like is held be- 
tween the cassette holding pins 182 and 183 as shown 
in Fig. 37 or 38, the torque limiter 192 is rotated in the 
direction of the arrow mark n shown in Fig. 42(B) in 
which a rotational slip can be produced. Then, when the 
cassette holding pins 182 holds the tape cassette 9a, 
9d or the like in the direction of the arrow mark m' on the 
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cassette holding pins 183 as shown in Fig. 37 or 38, a 
repulsive force, that is, a load, acts in the direction of 
the arrow mark m upon the cassette holding pins 1 82. 
Then, at a point of time when the load exceeds the pre- 
determined torque value, a rotational slip is produced at 
the intermediate shaft 189 which is the output side of 
the torque limiter 192 so that the downward movement 
of the cassette holding pins 182 in the direction of the 
arrow mark m' is automatically stopped. Then, as it is 
detected by the encoder 1 97 that the intermediate shaft 
1 89 has been stopped due to a rotational slip, comple- 
tion of holding of the tape cassette 9a, 9d or the like by 
and between the cassette holding pins 132 and 183 is 
detected and the motor 188 is stopped. 
[0084] Accordingly, with the automatic cassette 
changer, a tape cassette having any thickness can be 
held always stably by a holding force of a fixed magni- 
tude, and an otherwise possible accident that the hold- 
ing force to a tape cassette is so great due to a thickness 
of the tape cassette as to inadvertently damage the tape 
cassette can be prevented. 

[0085] Further, with the automatic cassette changer, 
since the feed screw 186 having high friction is em- 
ployed at the last stage of the driving system for driving 
the cassette holding pins 182 linearly in the direction of 
the arrow mark m or m\ even if the power supply to the 
automatic cassette changer is interrupted while a tape 
cassette is held between the cassette holding pins 182 
and 183, such a trouble that the cassette holding pins 

182 are pushed upwardly in the direction of the arrow 
mark m by the weight of the tape cassette itself to open 
inadvertently so that the tape cassette is let off from the 
cassette holding pins 182 and 183 does not occur at all. 
[0086] Further, since the holding force for a tape cas- 
sette can always be kept at a fixed value by the torque 
limiter 1 92 while the cassette holding force is applied in 
the direction of the arrow mark m' to the cassette holding 
pins 1 82 by the feed screw 1 86, when the tape cassette 
is held, such an accident that the nut 187 of the slider 

183 bites into the feed screw 186 to lock the feed screw 
186 does not occur at ail. 

[0087] It is to be noted that Fig. 43(A) shows an ar- 
rangement wherein two pairs of upper and lower cas- 
sette holding pins 211 and 212 are mounted for pivotal 
motion in the vertical directions indicated by a double- 
sided arrow mark o around fulcrums 213 and 214, re- 
spectively, on a hand block body 181 and a driving mem- 
ber 218 is driven to move in the directions indicated by 
a double-sided arrow mark p by way of a nut 217 by a 
feed screw 216 which is driven to rotate by a motor 21 5 
so that the cassette holding pins 21 1 and 21 3 are driven 
to pivot in the directions of the arrow mark o opposite to 
each other around the fulcrums 21 3 and 21 4 by the driv- 
ing member 218. 

[0088] With the arrangement described just above, 
however, if it is tried to hold several tape cassettes 219, 
220 and 221 of different thicknesses T1 , T2 and T3 in 
the thicknesswise direction by means of the cassette 



holding pins 211 and 212 as shown in Figs. 43(B), 43 
(C) and 43(D), respectively, then, for example, it is im- 
possible for the cassette holding pins 211 and 212 to 
hold the tape cassettes 219 and 221 stably in parallel 

s therebetween. Consequently, the holding conditions for 
the tape cassettes 219 and 221 are very unstable, and 
there is a problem that the tape cassette 21 9 or 221 is 
let off readily from between the cassette holding pins 
211 and 212 by slight vibrations or a like factor during 

10 transportation thereof between a cassette accommo- 
dating rack and a videotape recorder. It is another prob- 
lem that an operation of inserting or removing such tape 
cassette into or from a cassette accommodating rack or 
a video tape recorder is not sure. 

75 [0089] On the other hand, with the automatic cassette 
changer of the embodiment described above, since the 
horizontal cassette holding pins 1 82 are moved in par- 
allel in the vertical direction of the arrow mark m or m' 
with respect to the horizontal cassette holding pins 1 83 

20 as seen from Figs. 37 and 38 so that a tape cassette 9a, 
9d or the like having a thickness which varies among 
several values is held parallelly in the thicknesswise di- 
rection by the cassette holding pins 182 and 183, the 
tape cassette can be held in the most stable posture 

25 whichever thickness the tape cassette has. Accordingly, 
the tape cassettes 9a to 9d having different thicknesses 
can be inserted and removed normally stably into and 
from the cassette accommodating racks 8a to 9d and 
the videotape recorders 7a and 7b, and besides, an op- 

30 eration of transporting a tape cassette 9a, 9b, 9c or 9d 
of a different thickness between the accommodating 
rack 8a, 8b, 8c or 8d and the video tape recorder 7a or 
7b by the transporting machine 10 can be performed 
normally stably and with certainty. Consequently, such 

35 an otherwise possible accident that a tape cassette 9a, 
9b, 9c or 9d during transportation is let off inadvertently 
from between the cassette holding pins 182 and 183 
does not occur at all. 



[0090] Subsequently, the left and right cassette slide 
guides 102 will be described with reference to Figs. 44 
to 47. 

[0091 ] The left and right cassette slide guides 1 02 are 
mounted horizontally at upper portions of the opposite 
left and right end portions of the transporting machine 
body 75 and are each formed from a belt-shaped plate 
having a predetermined width W1 and extending in par- 
allel to the directions of the arrow mark g which are the 
cassette inserting and removing directions. The height 
H2 of the left and right cassette slide guides 102 with 
respect to the transporting mach ine body 75 is set to the 
height substantially in flush with upper end faces of the 
left and right cassette holding pins 1 83 at the lower por- 
tion of the hand block 11. The distances W2 and W3 
between the outer sides and the inner sides of the left 
and right cassette slide guides 102 in the leftward and 
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rightward directions, the width W4 of a large size tape 
cassette 9d having the greatest size in the leftward and 
rightward directions and the width W5 of a medium size 
tape cassette 9c having the second greatest size in the 
leftward and rightward directions are set so as to have 
the relationship W2 > W3 > W4 > W5. 
[0092] When a large size tape cassette 9d is to be 
held by the cassette holding pins 182 and 183 of the 
hand block 11 and inserted into or removed from the 
cassette accommodating rack 8d or the video tape re- 
corder 7a as seen in Figs. 44 and 45, the hand block 11 
holds the tape cassette 9d on the center line P1 of the 
transporting machine 10 and moves to effect insertion 
or removal of the tape cassette 9d by linear motion 
thereof in either of the directions of the arrow mark g. 
[0093] In this instance, since the large size tape cas- 
sette 9d has a great weight, it may be difficult to support 
the tape cassette 9d only by means of the two pairs of 
and a total of four cassette holding pins 1 82 and 1 83 of 
the hand block 11. Thereupon, however, the tape cas- 
sette 9d can be inserted or removed in such a manner 
that the opposite left and right ends thereof are placed 
on the left and right cassette slide guides 102 and the 
tape cassette 9d is slidably moved in either of the direc- 
tions of the arrow mark g on the cassette slide guides 
102. Consequently, the tape cassette 9d having a great 
weight can be inserted and removed smoothly and very 
stably. Further, as the tape cassette 9d is supported on 
the left and right cassette slide guides 102, the burden 
(load) to the cassette holding pins 182 and 183 is re- 
duced as much, and accordingly, the safety is very high. 
[0094] In the meantime, an 8 mm tape cassette 9a, a 
small size tape cassette 9b or a medium size tape cas- 
sette 9c has a small weight comparing with a large size 
tape cassette 9d, and consequently, it can be inserted 
or removed in either of the directions of the arrow mark 
g while it is held sufficiently stably only by the four cas- 
sette holding pins 182 and 183 of the hand block 11 as 
seen from Fig. 46 or 47. Besides, since the dimensions 
of the cassette slide guides 1 02, the large size tape cas- 
sette 9d and the medium size tape cassette 9c in the 
leftward and rightward widthwise direction are set to the 
relationship M2 > W4 > W3 > W5, the hand block 11 can 
be freely moved in the leftward and right directions indi- 
cated by the arrow mark f with a sufficient margin within 
the inner side distance W3 of the left and right cassette 
slide guides 102. 

[0095] This allows the position, at which an 8 mm tape 
cassette 9a, a small size tape cassette 9b or a medium 
size tape cassette 9c is held by the hand block 11 and 
inserted or removed linearly in either of the directions of 
the arrow mark g, to be selected freely in the leftward 
and rightward directions of the arrow mark f within the 
inner side distance W3. 

[0096] Due to the construction described above, the 
positions in which the tape cassettes 9a to 9d are ac- 
commodated with respect to the center line P1 of the 
transporting machine 10 can be set freely in the direc- 



tions of the arrow mark f in such a manner that, for ex- 
ample, as shown in Fig. 1 , the 8 mm tape cassettes 9a 
having the smallest size are accommodated in three 
vertical columns arranged in one horizontal row in a cas- 
5 sette accommodating rack unit 6a or the small size cas- 
settes 9b having the second smallest size are accom- 
modated in two vertical columns arranged in one hori- 
zontal row in a cassette accommodating rack unit 6b. 
Accordingly, since a plurality of types of tape cassettes 
9a to 9d for which the recording formats are different 
from one another can be accommodated compactly in 
a comparatively small spacing and besides displace- 
ment of the cassette insertion openings 15a and 15b of 
the video tape-recorders 7a and 7b in the leftward and 
rightward directions does not make any trouble, the au- 
tomatic cassette changer can accommodate therein all 
available types of tape cassettes for which the recording 
formats may be different from one another and can in- 
stall all available types of video tape recorders for re- 
cording or reproducing the tape cassettes. 

Cassette Inclination Detecting Mechanism of Hand 
Block 

25 [0097] The cassette inclination detecting mechanism 
mounted on the hand block 11 will be described subse- 
quently with reference to Figs. 48 to 52(C). 
[0098] A pair of left and right mounting plates 231 are 
securely mounted at locations of the opposite left and 

30 right side faces 181d of the hand block body 181 dis- 
placed to the front face 181 side. A pair of left and right 
cassette detecting levers 232 and 233 are mounted for 
pivotal motion in the directions indicated by arrow marks 
Q and Q' each around a fulcrum 234, Each of the cas- 

35 sette detecting levers 232 and 233 is normally biased to 
pivot in the direction of the arrow mark Q 1 by a tension 
spring 235, and when the cassette detecting levers 232 
and 233 are abutted with respective stoppers 236 as in- 
dicated by a broken line in Fig. 48, ends 232a and 233a 

40 thereof are projected a little forwardly in the direction of 
the arrow mark g from the front face 181a of the hand 
block body 1 81 . A pair of left and right cassette inclina- 
tion sensors 237 and 238 each in the form of a photo- 
coupler or the like are mounted on the left and right 

45 mounting plates 231 such that they are turned on or off 
by shutter plates 232b and 233b formed at rear end por- 
tions of the cassette detecting levers 232 and 233, re- 
spectively. 

[0099] According to the cassette inclination detecting 
50 mechanism, when the upper and lower cassette holding 
pins 182 and 183 are to be inserted in the direction of 
the arrow mark g, for example, above and below a tape 
cassette 9b in order to hold the tape cassette 9b by and 
between the cassette holding pins 182 and 183 as 
55 shown in Figs. 48 and 50, if there is no inclination of the 
tape cassette 9b within a horizontal plane with respect 
to the hand block 11, the rear end face 93 of the tape 
cassette 9b is abutted in parallel with the front face 181a 
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of the hand block body 181 as indicated by a solid line 
in Fig. 50. In this instance, the left and right cassette 
detecting levers 232 and 233 are pivoted in the direction 
of the arrow mark Q against the tension springs 235 
around the fulcra 234 by the rear end face 93 of the tape 
cassette 9b as indicated by a solid line in Fig. 48, where- 
upon the shutter plates 232a and 233a of the cassette 
detecting levers 232 and 233 are detected by the left 
and right cassette inclination sensors 237 and 238, re- 
spectively. Then, when both of the left and right cassette 
inclination sensors 237 and 238 detect the rear end face 
93 of the tape cassette 9b, it is determined that there is 
no inclination of the cassette 9b within a horizontal plane 
with respect to the hand block 11 . Then, only in this in- 
stance, the cassette holding pins 182 are moved down 
in the direction of the arrow mark m' to hold the tape 
cassette 9b in its thicknesswise direction between the 
cassette holding pins 182 and 183. 
[0100] On the other hand, when the cassette holding 
pins 182 and 183 are inserted in the direction of the ar- 
row mark g above and below the tape cassette 9b, if 
there is an inclination of the tape cassette 9b in the di- 
rection indicated by an arrow mark r or r* within a hori- 
zontal plane with respect to the hand block 11 as indi- 
cated by a chain line in Fig. 50, only one of the left and 
right cassette inclination sensors 237 and 237 will detect 
the rear end face 93 of the tape cassette 9b. According- 
ly, in this instance, before the cassette holding pins 182 
are moved down in the direction of the arrow mark m\ 
the entire hand block 11 is pressed in the direction of 
the arrow mark g against the tape cassette 9b to correct 
the posture of the tape cassette 9b so that the rear end 
face 9e of the tape cassette 9b may be abutted in par- 
allel with the front face 1 81 a of the hand block body 1 81 . 
By the correcting operation for the inclination of the tape 
cassette 9b, the dispersion in relative distance between 
the transporting machine 10 and the tape cassette 9b 
in the directions of the arrow marks g and g' is absorbed 
automatically. Thereafter, the cassette holding pins 182 
are moved down in the direction of the arrow mark m' 
until the tape cassette 9b is held in the widthwise direc- 
tion by and between the cassette holding pins 182 and 
183. 

[0101] Referring to Figs. 51(A) to 51(E), there are 
shown different successive steps of an operation of re- 
moving, for example, a tape cassette 9b from a video 
tape recorder 7a. The tape cassette 9b discharged in 
the direction of the arrow mark g" from the cassette in- 
sertion opening 15a of the video tape recorder 7a does 
not always assume a fixed correct posture due to the 
structure of them, but in most cases presents an incli- 
nation within a horizontal plane with respect to the hand 
block 11 as seen in Fig. 51(A). Therefore, the rear end 
face 93 of the tape cassette 9b is pushed once in the 
direction of the arrow mark g by the hand block 11 as 
shown in Fig. 51(B) to correct the posture of the tape 
cassette 9b so that the tape cassette 9b has no inclina- 
tion within the horizontal plane with respect to the hand 



block 11 as shown in Fig. 51(C). Then, the tape cassette 
9b is held by the hand block 11 and pulled out in the 
direction of the arrow mark g' from the cassette insertion 
opening 1 5a of the video tape recorder 7a by the hand 

5 block 11 as seen from Figs. 51(D) and 51 (E). 

[0102] Figs. 52(A) to 52(C) show different modifica- 
tions to the cassette inclination sensors 237 and 238 de- 
scribed above. In particular, in the modified arrange- 
ment shown in Fig. 52(A), light F emitted from a light 

10 emitting element 239 is reflected by the rear end face 
93 of a tape cassette 9b and received by a light receiving 
element 240, and an inclination of the tape cassette 9b 
is detected from the position at which the light receiving 
element 240 receives the light F Meanwhile, in the mod- 
's jfied apparatus shown in Fig. 52(B), light emitted from a 
light emitting element 239 is reflected by a mirror 241 
and received by a light receiving element 240, and an 
inclination of a tape cassette 9b is detected from the po- 
sition at which the rear end face 93 of the tape cassette 

20 9b intercepts the light F. In the meantime, in the modified 
apparatus shown in Fig. 52(C), a pair of optical fibers 
242 and 243 extend from a light emitting element 239 
and a light receiving element 240, and an inclination of 
a tape cassette 9b is detected from the position at which 

25 light F between the other ends of the optical fibers 242 
and 243 is intercepted by the rear end face 93 of the 
tape cassette 9b. Or alternatively, the cassette inclina- 
tion sensors 237 and 237 may be replaced simply by 
mechanical sensors such micro-switches. Otherwise, 

30 only one cassette inclination sensor may be provided. 
[0103] With the present automatic cassette changer, 
when a tape cassette 9a, 9b, 9c or 9d is to be held by 
the hand block 1 1 , an inclination of the tape cassette 9a, 
9b, 9c or 9d within a horizontal plane with respect to the 

35 hand block 1 1 can be detected by means of the cassette 
inclination sensors 237 and 238. Since an inclination of 
a tape cassette 9a, 9b, 9c and 9d can be detected in 
this manner, the inclination can be corrected. Further, 
also the dispersion in relative distance between the 

40 transporting machine 10 and the tape cassette 9a, 9b, 
9c or 9d can be absorbed by the correcting operation. 
Accordingly, the tape cassette 9a, 9b, 9c or 9d can be 
held normally in a correct posture by the hand block 11 , 
and consequently, it can be transferred normally 

45 smoothly to and from any of the cassette accommodat- 
ing racks 8a to 9d and the video tape recorders 7a and 
7b and can be transported normally stably by the trans- 
porting machine 10. 

50 Automatic Centering Mechanism of Hand Block 

[0104] Subsequently, the automatic centering mech- 
anism of the hand block 11 will be described with refer- 
ence to Figs. 53 to 60(B). 
55 [0105] The vertical mounting hole 164 is formed at a 
portion of the hand block body 181 rearwardly of the 
feed screw 1 86, and the pair of upper and lower sleeves 
165 are mounted in the vertical mounting hole 164. The 
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projection 166 extends horizontally sidewardly from a 
lower portion of the rear end of the hand block body 181, 
and the groove 1 67 is formed at the end of the projection 
166. The hand block body 181 is fitted for upward and 
downward movement in the directions indicated by the 
arrow marks i and i' on the outer periphery of the vertical 
mounting shaft 133 of the pivotal arm 122 by means of 
the pair of upper and lower sleeves 165, and the vertical 
turning portion preventing pin 160 is fitted for upward 
and downward movement in the directions of the arrow 
marks i and i' in the groove 167 of the arm 166. Conse- 
quently, the entire hand block 11 is mounted for upward 
and downward movement in the directions of the arrow 
. marks i and i* against the weight thereof on the mounting 
shaft 133 and the turning portion preventing pin 160. 
The hand block 11 normally remains in contact with the 
arm 1 59 by its own weight. 

[0106] With the construction, even il some relative 
vertical displacement takes place between the hand 
block 11 and any of the cassette accommodating racks 
8a to 8d and the cassette insertion openings 15a and 
1 5b of the video tape recorders 7a and 7b, a tape cas- 
sette 8a, 8b, 8c or 8d can be transferred normally 
smoothly by the automatic centering function of the en- 
tire hand block 11 in the directions of the arrow marks i 
and i' only by formation of the tapered faces 44b and so 
forth at upper and lower portions of each of the opening 
ends of the cassette accommodating racks 8a to 9d and 
the cassette insertion openings 15a and 15b. 
[01 07] Subsequently, operations of pulling off a small 
size tape cassette 9b from a cassette accommodating 
rack 8b will be described with reference to Figs. 54(A) 
to 56(F) and operations of inserting the tape cassette 
9b from the transporting machine 10 into the cassette 
accommodating rack 8b will be described with reference 
to Figs. 57(A) to 59(F). It is to be noted here that the 
arrangement is constructed so that, even if a relative dis- 
placement takes place by an amount up to -3 mm in the 
vertical direction between the cassette accommodating 
rack 8b and the hand block 11, the tape cassette 9b can 
still be transferred smoothly. Further, the gap between 
the cassette accommodating rack 8b and the tape cas- 
sette 9b in the vertical direction is 1 mm, and the tapered 
face 44b of 6 mm is formed on the lower face at the 
opening end of the cassette accommodating rack 8b. 
[0108] First, an operation of pulling off the tape cas- 
sette 9b from the tape accommodating rack 8b when the 
relative height between the tape accommodating rack 
8b and the hand block 11 coincides with the position of 
a designed center will be described with reference to 
Figs. 54(A) to 54(F). 

[0109] In this instance, the cassette holding pins 1 82 
and 183 approach the tape cassette 9b in the direction 
of the arrow mark g as shown in Fig. 54(B) while they 
have the gap of 3 mm in the vertical direction with re- 
spect to the upper and lower faces of the tape cassette 
9b as seen in Fig. 54(A), and they are inserted above 
and below the tape cassette 9b as seen in Fig. 54(C). 



Then, after detection of an inclination of the tape cas- 
sette 9b by the cassette inclination sensors 237 and 238 
described above, the cassette holding pins 182 are 
moved downwardly in the direction of the arrow mark m' 
5 so that the tape cassette 9b is held in its thicknesswise 
direction by and between the cassette holding pins 182 
and 183 as shown in Fig. 54(D). Thereupon, the entire 
hand block 11 is moved upwardly by 3 mm in the direc- 
tion of the arrow mark i along the mounting shaft 1 33 
10 against the weight of the hand block 1 1 itself. Then, the 
tape cassette 9b is pulled off in the direction of the arrow 
mark g' from the cassette accommodating rack 8b by 
means of the hand block 11 as seen in Fig. 54(E), and 
after the tape cassette 9b has been pulled off fully in the 
is direction of the arrow mark g' from the cassette accom- 
modating rack 8b as shown in Fig. 54(F), the entire hand 
block 1 1 is moved down by 3 mm in the direction of the 
arrow mark i* to its original position along the mounting 
shaft 133 by the weight of the hand block 11 itself. 
[0110] Subsequently, removal of a tape cassette 9b 
from a cassette accommodating rack 8b when the hand 
block 11 is displaced by 3mm upwardly with respect to 
the designed center of the cassette accommodating 
rack 8b will be described with reference to Figs. 55(A) 
to 55(F). 

[0111] In this instance, while the cassette holding pins 
1 82 have a gap of 6 mm above the tape cassette 9b and 
the cassette holding pins 183 have a gap of 0 mm with 
respect to the tape cassette 9b as shown in Fig. 55(A), 
the cassette holding pins 182 and 183 are inserted in 
the direction of the arrow mark g above and below the 
tape cassette 9b as shown in Fig. 55(C). Then, also 
when the tape cassette 9b is held in its thicknesswise 
direction by and between the cassette holding pins 182 
and 1 83 as seen from Fig. 55(C) and also when the tape 
cassette 9b is removed fully in the direction of the arrow 
mark g' from the cassette accommodating rack 8b by 
means of the hand block 11 as shown in Fig. 55(F), the 
hand block 11 maintains the same height with respect 
to the mounting shaft 133. 

[0112] Subsequently, removal of a tape cassette 9b 
from a cassette accommodating rack 8b when the hand 
block 1 1 is displaced by 3 mm downwardly with respect 
to the designed center of the cassette accommodating 
rack 8b will be described with reference to Figs. 56(A) 
to 56(F). 

[01 1 3] In this instance, while the cassette holding pins 
1 82 have a gap of 0 mm with respect to the tape cassette 
9b and the cassette holding pins 183 have a gap of 6 
mm below the tape cassette 9b as shown in Fig. 56(A), 
the cassette holding pins 182 and 183 are inserted in 
the direction of the arrow mark g above and below the 
tape cassette 9b as shown in Fig. 56(C). Then, when 
the tape cassette 9b is held in its thicknesswise direction 
by and between the cassette holding pins 182 and 183 
as shown in Fig. 56(D), the entire hand block 11 is 
moved upwardly by 6 mm in the direction of the arrow 
mark i along the mounting shaft 133 against the weight 
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of the hand block 1 1 itself. Then, when the tape cassette 
9b is removed fully in the direction of the arrow mark g' 
from the cassette accommodating rack 8b by means of 
the hand block 1 1 as shown in Fig. 56(F), the entire hand 
block 1 1 is moved down by 6 mm in the direction of the 
arrow mark i' to its original position along the mounting 
shaft 133 by the weight of the hand block 11 itself. 
[0114] Subsequently, an operation of inserting a tape 
cassette 9b into a tape accommodating rack 8b when 
the relative height between the tape accommodating 
rack 8b and the hand block 11 coincides with the de- 
signed center will be described with reference to Figs. 
57(A) to 57(F). 

[0115] In this instance, while the tape cassette 9b held 
by the hand block 11 has the gaps of 4 mm and 3 mm 
above and below the cassette accommodating rack 8b 
as seen in Fig. 57(A), it is moved in the direction of the 
arrow mark g toward the cassette accommodating rack 
8b as seen from Fig. 57(B) so that it is inserted into the 
cassette accommodating rack 8b with an end thereof 
guided by the tapered face 44b of the cassette accom- 
modating rack 8b as seen in Fig. 57(C). Thereupon, the 
entire hand block 11 is moved upwardly by 3 mm in the 
direction of the arrow mark i along the mounting shaft 
1 33 against the weight of the hand block 1 1 itself. Then, 
the cassette holding pins 182 are moved upwardly by 6 
mm in the direction of the arrow mark m as seen in Fig. 
57(C) to cancel holding of the tape cassette 9b thereby. 
Consequently, the entire hand block 11 is moved down 
by 3 mm in the direction of the arrow mark i' along the 
mounting shaft 1 33 to its original position as seen from 
Fig. 57(D) by the weight of the hand block 11 itself so 
that the gaps of 3 mm are provided between the tape 
cassette 9b and the cassette holding pins 182 and 183. 
Then, the tape cassette 9b is inserted fully in the direc- 
tion of the arrow mark g into the cassette accommodat- 
ing rack 8b by means of the hand block 11 as seen in 
Fig. 57(E), and thereafter, the hand block 11 is removed 
in the direction of the arrow mark g' from the cassette 
accommodating rack 8b as seen in Fig. 57(F). 
[0116] Subsequently, an operation of inserting a tape 
cassette 9b into a tape accommodating rack 8b when 
the hand block 11 is displaced upwardly by 3 mm with 
respect to the designed center of the tape accommodat- 
ing rack 8b will be described with reference to Figs. 58 
(A) to 58(F). 

[0117] In this instance, while the tape cassette 9b has 
the gaps of 1 mm and 0 mm above and below the cas- 
sette accommodating rack 8b as seen in Fig. 58(A), an 
end of the tape cassette 9b is inserted into the cassette 
accommodating rack 8b as shown in Fig. 58(C), and 
then the cassette holding pins 182 are moved upwardly 
by 6 mm in the direction of the arrow mark i as seen in 
Fig. 58(D) to cancel holding of the tape cassette 9b 
thereby. In this instance, however, the entire hand block 
11 is not moved upwardly or downwardly at all with re- 
spect to the mounting shaft 1 33. 
[0118] Subsequently, an operation of inserting a tape 



cassette 9b from a tape accommodating rack 8b when 
the hand block 1 1 is displaced downwardly by 3 mm with 
respect to the designed center of the tape accommodat- 
ing rack 8b will be described with reference to Figs. 59 

5 (A) to 59(F). 

[0119] In this instance, while the tape cassette 9b has 
the gaps of 7 mm and 6 mm above and below the cas- 
sette accommodating rack 8b as seen in Fig. 59(A), the 
tape cassette 9b is inserted in the direction of the arrow 

10 mark g into the cassette accommodating rack 8b with 
an end thereof guided by the tapered face 44b of the 
cassette accommodating rack 8b as shown in Fig. 59 
(C). Thereupon, the entire hand block 11 is moved up- 
wardly by 6 mm in the direction of the arrow mark i along 

is the mounting shaft 133 against the weight of the hand 
block 11 itself. Then, the cassette holding pins 182 are 
moved upwardly by 6 mm in the direction of the arrow 
mark m as seen in Fig. 59(D) to cancel holding of the 
tape cassette 9b thereby. As a result, the entire hand 

20 block 11 is moved down by 6 mm in the direction of the 
arrow mark i' to its original position along the mounting 
shaft 133 by the weight of the hand block 11 itself. At 
the original position, the gaps of 0 mm and 6 mm are 
provided between the tape cassette 9b and the cassette 

25 holding pins 182 and 183, respectively. 

[0120] As described so far, with the automatic cas- 
sette changer, since the entire hand block 11 has the 
automatic centering function in the upward and down- 
ward directions of the arrow marks i and i', even if some 

30 relative displacement takes place between the trans- 
porting machine 10 and any of the cassette accommo- 
dating racks 8a to 8d and the video tape recorders 7a 
and 7b, transfer of any cassette 9a, 9b, 9c or 9d to and 
from any of the cassette accommodating racks 8a to 8d 

35 and the video tape recorders 7a and 7b can be per- 
formed normally smoothly, and accordingly, the reliabil- 
ity of the entire system is high. Since a sufficient margin 
can be provided for relative vertical displacement be- 
tween the transporting machine 10 and any of the cas- 

40 sette accommodating racks 8a to 8d and the video tape 
recorders 7a and 7b upon transfer of the tape cassette 
9a, 9b, 9c or 9d, the tolerances of the components of 
the system and the accuracy in assembly of the compo- 
nents as well as the accuracy of the stopping position 

45 of the transporting machine 10 with respect to each of 
the cassette accommodating racks 8a to 8d and the vid- 
eo tape recorders 7a and 7b need not be made very 
severe, and consequently, the overall cost of the appa- 
ratus can be reduced. Further, a special servo circuit or 

so a like circuit for stopping the transporting machine 1 0 at 
a precise position can be eliminated. It is only necessary 
for the tapered face 44b or a like formation to be provid- 
ed at the opening end of each of the cassette accom- 
modating racks 8a to 8d and the cassette insertion 

55 openings 15a and 15b of the video tape recorders 7a 
and 7b, and specifically, not video tape recorders for ex- 
clusive use but very common video tape recorders on 
the market can be employed as they are as the video 



18 



35 



EP 0 542 482 B1 



36 



tape recorders 7a and 7b. 

[0121] Figs. 60(A) and 60(B) show different modifica- 
tions to the automatic centering mechanism of the hand 
block 11 described above. In particular, in the modified 
automatic centering mechanism shown in Fig. 60(A), 
the hand block 11 is resiliently pressed from below 
against a flange 252 at an upper end of the mounting 
shaft 1 33 by means of a compression coil spring 251 . 
Meanwhile, in the modified automatic centering mech- 
anism shown in Fig. 60(B), the hand block 11 floats at 
a position at which the biasing force of a compression 
coil spring 253 is balanced with the weight of the hand 
block 11. 

[0122] With both of the modified automatic centering 
mechanisms shown in Figs. 60(A) and 60(B), since the 
entire hand block 1 1 can be moved down, upon insertion 
of a tape cassette 9a, 9b, 9c or 9d into any of the cas- 
sette accommodating racks 8a to 8d and the video tape 
recorders 7a and 7b, in the direction of the arrow mark 
i 1 against the compression coil spring 251 or 253 making 
use the cut face 92 at the front end face 91 of the cas- 
sette 9a, 9b, 9c or 9d, a great margin can be assured 
for relative displacement between the transporting ma- 
chine 10 and any of the cassette accommodating racks 
8a to 8d and the video tape recorders 7a and 7b. Further, 
the modified automatic centering mechanism of Fig. 60 
(A) is particularly advantageous when the cassettes 8a 
to 8d are erected uprightly during use. On the other 
hand, with the modified automatic centering mechanism 
of Fig. 60(B), the automatic centering operation of the 
entire hand block 11 in the upward direction can be per- 
formed smoothly since the entire hand block 11 can be 
held readily at the designed center for transfer of a tape 
cassette and the overall weight of the hand block 11 is 
supported by the compression coil spring 253. 

Compulsory Pushing-in Mechanism for Cassette 

[0123] Subsequently, a mechanism for compulsorily 
pushing in a small size tape cassette 9b will be de- 
scribed with reference to Figs. 61 (A) to 61 (C) and 62(A) 
to 62(E). 

[0124] As described hereinabove in connection with 
Fig. 41 , with the automatic cassette changer, the open- 
ing amount H1 of the upper and lower cassette holding 
pins 182 and 1 83 of the hand block 11 can be adjusted 
freely and steplessly. 

[0125] Thus, when a small size tape cassette 9b is to 
be inserted into a video tape recorder 7a, it is first held 
in its thicknesswise direction by and between the cas- 
sette holding pins 182 and 183 of the hand block 11 as 
shown in Figs. 61(A) and 62(A), and in this condition, it 
is inserted in the direction of the arrow mark g into the 
cassette insertion opening 1 5a of the video tape record- 
er 7a as shown in Figs. 61 (B) and 61 (B). Then, the hand 
block 1 1 is stopped at a point of time when the tape cas- 
sette 9b is inserted into the cassette insertion opening 
15a to a position immediately before the position at 



which the ends of the cassette holding pins 1 82 and 1 83 
are abutted with the front panel 16 of the video tape re- 
corder 7a as shown in Fig. 62(B). Then, the cassette 
holding pins 1 82 and 1 83 are opened to cancel the hold- 
s ing of the tape cassette 9b as shown in Fig. 62(B), 
whereafter the hand block 11 is retracted once in the 
direction of the arrow mark g'. Subsequently, the open- 
ing amount H1 of the cassette holding pins 182 and 183 
is reduced to an amount less than the thickness of the 
io tape cassette 9b while the transporting machine 10 is 
moved upwardly to set the cassette holding pins 1 82 
and 1 83 to a vertical position within the thickness of the 
tape cassette 9b as shown in Fig. 61 (C). Then, the hand 
block 11 is moved in the direction of the arrow mark g 
again so that the rear end face 93 of the tape cassette 
9b is pushed in the direction of the arrow mark g by the 
cassette holding pins 1 82 and 1 83 to insert the tape cas- 
sette 9b fully until the front end face 91 of the tape cas- 
sette 9b pushes the cassette insertion detection switch 
261 in the video tape recorder 7a to be turned on as 
shown in Figs. 61(C) and 62(D). Thereafter, the hand 
block 11 is retracted in the direction of the arrow mark 
g' to remove the cassette holding pins 1 82 and 1 83 com- 
pletely from within the video tape recorder 7a as seen 
in Fig. 62(E). 

[0126] Since the compulsory pushing in mechanism 
for a tape cassette 9b is provided, even where the length 
of the cassette holding pins 1 82 and 1 83 is increased to 
some degree in order to allow a large size tape cassette 
9d to be held with certainty by them, a small size tape 
cassette 9b can be pushed in always with certainty to a 
deep position of the video tape recorder 7a, that is, to a 
position at which the cassette insertion detecting switch 
261 in the video tape recorder 7a can be turned on with 
certainty, without causing the cassette holding pins 182 
and 1 83 to interfere with the front panel 1 6 or some other 
element of the video tape recorder 7a. Particularly with 
a video tape recorder 7a on which both of small and 
large size tape cassettes 9b and 9d can be used, since 
the front end face 91 of a tape cassette 9b or 9d selec- 
tively inserted into the video tape recorder 7a must nec- 
essarily be arranged in the same plane and consequent- 
ly the cassette insertion-detection switch 261 is dis- 
posed at a very deep position in the videotape recorder 
7a, the compulsory pushing in mechanism is particularly 
effective. Further, since a tape cassette 9b is compul- 
sorily pushed into a video tape recorder 7a making use 
of the cassette holding pins 1 82 and 1 83 which are pro- 
vided for holding a tape cassette therebetween, a spe- 
cial mechanism for mechanically taking a tape cassette 
into the video tape recorder 7a and a driving apparatus 
for the mechanism can be omitted, and consequently, 
reduction in cost can be achieved. 
[0127] It is to be noted that the present invention is 
not limited to an automatic changer for video tape cas- 
settes but can be applied to automatic changers for var- 
ious types of cassettes in which various other tape- 
formed record medium and disk-formed record media 
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are accommodated. 



Claims 

1. An automatic cassette changer comprising: a sup- 
port structure (5a, 5b) supporting a plurality of cas- 
sette accommodating units (6a-6d) for accommo- 
dating types of cassettes (9a-9d) containing re- 
spective different types of recording media and a 
plurality of recording and/or reproducing units (7a, 
7b) for use with the said types of recording media; 
and a transporting machine (10) for selectively 
transporting the cassettes between the said accom- 
modating units and the recording and/or reproduc- 
ing units, 

characterised in that 

the accommodating units (6a-6d) and the re- 
cording and/or reproducing units (7a-7d) are 
freely and exchangeably mounted at desired 
positions in the support structure (5a-5b), each 
accommodating unit (6a-6d) is arranged to ac- 
commodate only one type of cassette, a plural- 
ity of units (6a-6d) being provided to accommo- 
date a respective plurality of types of cassette, 
each accommodating unit (6a-6d) is provided 
with indicating means (12) indicating the type 
of cassette accomodatable by that unit and the 
position of that unit and 
each recording and/or reproducing unit (7a, 7b) 
is provided with indicating means (12) indicat- 
ing the type of cassette recordable and/or re- 
producible by that unit and the position of that 
unit, and 

the transporting machine (10) has sensing 
means (1 3) responsive to the indicating means 
for indicating to the transport machine the type 
and position in the support structure of each 
unit. 

2. A changer according to claim 1 , comprising at least 
two accommodating units (6a, 6b) of the same type. 

3. A changer according to claim 1 or 2, wherein at least 
one recording and/or reproducing unit (7b) is ex- 
changeable with an accommodating unit (6a-6d). 

4. A changer according to claim 1, 2 or 3, wherein a 
said recording and/or reproducing unit (7a) is able 
to record and/or reproduce different types of cas- 
sette. 

5. A changer according to claim 1 , 2, 3 or 4 wherein, 
each indicating means (12) comprises a plate (12) 
secured in a predetermined position to its associat- 
ed unit (6a-6d, 7a-7b); an edge (62a, 62b) of the 
plate indicates the position of the unit in the support 



structure relative to a datum position (87) of the 
transporting machine, and signal elements (63a, 
63b) are formed in the plate to indicate the type of 
the associated unit. 

5 

6. A changer according to claim 5, wherein the said 
signal elements (63a, 63b) comprise projections 
(63b) separated by recesses (63a). 

10 7. A changer according to claim 5 or 6, wherein the 
sensing means (13) comprises a photocoupler re- 
sponsive to the said signal elements (63a, 63b). 

8. A changer according to claim 5, 6 or 7, comprising 
15 means (87) mounted on the support structure indi- 
cating the said datum position, and wherein the 
transporting machine comprises means (86) for 
sensing the datum position indicating means (87). 

20 

Patentanspruche 

1. Automatischer Kassettenwechsler, mit: 

2S einer Tragekonstruktion (5a, 5b), die mehrere 

Kassettenaufnahmeeinheiten (6a-6d) zum Auf- 
nehmen von Kassetten-Arten (9a-9d), die je- 
weils verschiedene Arten von Aufzeichnungs- 
medien enthalten, und mehrere Aufzeich- 

30 nungs- und/oder Wiedergabeeinheiten (7a, 7b) 

zur Verwendung mit den Arten von Aufzeich- 
nungsmedien tragt, und einer Transportvor- 
richtung (10) zum selektiven Transportieren 
der Kassetten zwischen den Aufnahmeeinhei- 

35 ten und den Aufzeichnungs- und/oder Wieder- 

gabeeinheiten, 

dadurch gekennzeichnet, 

40 daG die Aufnahmeeinheiten (6a-6d) und die 

Aufzeichnungs- und/oder Wiedergabeeinhei- 
ten (7a-7d) f rei bewegbar und austauschbar an 
gewunschten Positionen in der Tragekonstruk- 
tion (5a-5b) befestigt sind, wobei jede Aufnah- 

45 meeinheit (6a-6d) dergestalt ausgebildet ist, 

dal3 sie nur eine Art von Kassetten aufnehmen 
kann und wobei mehrere Einheiten (6a-6d) vor- 
gesehen sind, urn eine entsprechende Vielzahl 
von Kassetten-Arten aufzunehmen, 

so daQ jede Aufnahmeeinheit (6a-6d) mit einer 

Anzeigeeinrichtung (12) ausgestattet ist, die 
die von dieser Einheit aufnehmbare Kassetten- 
Art und die Position dieser Einheit anzeigt, und 
jede Aufzeichnungs- und/oder Wiedergabeein- 

55 heit (7a, 7b) mit einer Anzeigeeinrichtung (12) 

ausgestattet ist, die die durch diese Einheit be- 
spielbare und/oder abspielbare Kassetten-Art 
und die Position dieser Einheit anzeigt, und, 
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daB die Transportvorrichtung (1 0) eine Abtast- 
einrichtung (13) aufweist, die auf die Anzeige- 
einrichtungen zum Anzeigen der Art und Posi- 
tion jeder Einheit in der Tragekonstruktion fur 
die Transportmaschine reagiert. 

2. Wechsler gemaB Anspruch 1, mit zumindest zwei 
Aufnahmeeinheiten (6a, 6b) des gleichen Typs. 

3. Wechsler gemaB Anspruch 1 Oder 2, wobei zumin- 
dest eine Aufzeichnungs- und/oder Wiedergabe- 
einheit (7b) mit einer Aufnahmeeinheit (6a) bis (6d) 
austauschbar ist. 

4. Wechsler gemaB Anspruch 1 , 2 oder 3, wobei die 
Aufzeichnungs- und/oder Wiedergabeeinheit (7a) 
verschiedene Kassetten-Arten bespielen und/oder 
abspielen kann. 

5. Wechsler gemaB Anspruch 1 , 2 Oder 3, wobei jede 
Anzeigeeinrichtung (12) eine Platte (12) aufweist, 
die an einer vorbestimmten Position mit ihrer zuge- 
ordneten Einheit (6a-6d, 7a-7b) verbunden ist, wo- 
bei eine Kante (62a, 62b) der Platte die Position der 
Einheit in der Tragekonstruktion relativ zu einer Da- 
tumsposition (87) der Transportmaschine anzeigt, 
und wobei Signalelemente (63a, 63b) in der Platte 
ausgebildet sind, urn die Art der zugeordneten Ein- 
heit anzuzeigen. 

6. Wechsler gemaB Anspruch 5, wobei die Signalele- 
mente (63a, 63b) Vorsprunge (63b) umfassen, die 
durch Ausnehmungen (63a) getrennt sind. 

7. Wechsler gemaB Anspruch 5 Oder 6, wobei die Abt- 
asteinrichtung (13) einen Fotokoppler umfaBt, der 
auf die Signalelemente (63a, 63b) reagiert. 

8. Wechsler gemaB Anspruch 5, 6 Oder 7, mit einer 
Einrichtung (87), die an der Trageeinheit befestigt 
ist, und die Datumsposition anzeigt, und wobei die 
Transportmaschine eine Einrichtung (86) zum Ab- 
tasten der Datumspositions-Anzeigeeinrichtung 
(87) umfaBt. 



Revendications 

1. Changeur automatique de cassette comprenant : 
une structure de support (5a, 5b) supportant une 
plurality d' unites de logement de cassette (6a a 6d) 
pour loger des types de cassettes (9a a 9d) conte- 
nant differents types respectifs de supports d'enre- 
gistrement et une plurality d'unites d'enregistre- 
ment et/ou de reproduction (7a, 7b) a utiliser avec 
lesdits types de supports d'enregistrement ; et un 
robot de transport (1 0) pour transporter de maniere 
selective les cassettes entre lesdites unites de lo- 



gement et les unites d'enregistrement et/ou de re- 
production, 

caracteris6 en ce que 

s les unites de logement (6a a 6d) et les unites 

d'enregistrement et/ou de reproduction (7a, 7b) 
sont montees de facon libra et de maniere a 
pouvoir les echanger a des positions souhai- 
tees dans la structure de support (5a, 5b), cha- 
10 que unite de logement (6a a 6d) est concue 

pour loger seulement un type particulier de cas- 
sette, une plurality d'unites (6a a 6d) etant pre- 
vues pour loger une pluralite respective de ty- 
pes de cassette, 
is chaque unite de logement (6a a 6d) est munie 

de moyens Vindication (12) indiquant le type 
de cassette pouvant dtre logee par cette unite 
et la position de cette unite, et 
chaque unite d'enregistrement et/ou de repro- 
20 ductlon (7a, 7b) est mun ie de moyens dedica- 

tion (12) indiquant le type de cassette pouvant 
dtre enregistree et/ou reproduite par cette unite 
et la position de cette unite, et 
le robot de transport (10) possede des moyens 
25 de detection (1 3) sensibles aux moyens dedi- 

cation pour indiquer au robot de transport le ty- 
pe et la position dans la structure de support de 
chaque unite. 

30 2. Changeur selon la revendication 1 , comprenant au 
moins deux unites de logement (6a, 6b) du mdme 
type. 

3. Changeur selon la revendication 1 ou 2, dans lequel 
35 au moins une unite d'enregistrement et/ou de repro- 
duction (7b) peut etre 6changee avec une unite de 
logement (6a a 6d). 

4. Changeur selon la revendication 1 , 2 ou 3, dans le- 
40 quel une dite unite d'enregistrement et/ou de repro- 
duction (7a) est susceptible d'enregistrer et/ou de 
reproduire differents types de cassettes. 

5. Changeur selon la revendication 1 , 2, 3 ou 4, dans 
45 lequel, chacun des moyens Vindication (12) com- 

prend une plaque (12) fix6e a une position prede- 
termine sur son unite associee (6a a 6d, 7a, 7b) ; 
un bord (62a, 62b) de la plaque indique la position 
de I'unite dans la structure de support par rapport a 
50 une position de donnSes (87) du robot de transport, 
et des elements de signal (63a, 63b) sont formes 
dans la plaque pour indiquer le type de I'unite as- 
sociee. 

55 6. Changeur selon la revendication 5, dans lequel les- 
dits elements de signal (63a, 63b) comprennent des 
parties en saillie (63b) separees par des parties en 
retrait (63a). 
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7. Changeurselon larevendication5ou6, danslequel 
les moyens de detection (13) comprennent un pho- 
tocoupleur sensible auxdits elements de signal 
(63a, 63b). 

5 

8. Changeur selon la revendication 5, 6 ou 7, compre- 
nant des moyens (87) montes sur la structure de 
support indiquant ladtte position de donnees, et 
dans lequel le robot de transport comprend des 
moyens (86) pour detecter les moyens dedication 10 
de position de donnees (87). 
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